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The  main  purpose  of  "  the  experimental  work  here 
reported,  was  to  isolate  a  few  further  problems  in 
the  field  of  Memory,  and  to  make  suggestions  as  to 
new  methods  of  attack.  In  order  to  do  this,  it  was 
necessary  to  determine  the  degree  of  agreement  that 
exists  among  the  results  of  previous  investigs.tions , 
'and  to  estimate  the  precise  meaning  and  importance 
of  the  data  which  past  experiments  have  given.  Such 
a  task  is  obviously  concerned  especially  with  the 
nature  of  the  material  that  has  been  used,  as  well  as 
with  the  methods  that  have  been  employed;  and  since 
the  importance  of  the  particular  experiment  with  whion 
this  esss,y  is  concerned,  depends  especially  on  the 
type  of  material  selected,  it  will  be  necessary,  at 
the  outset,  to  consider  briefljr  that  phase  of  past 
investigations „ 

A  detailed  analysis  of  the  whole  of  the  re¬ 
search  that  has  been  done  to  date  in  this  field,  need 

not  be  made  here.  Methods  of  presentation  may  vayy 
considerably;  the  manner  in  vdiich  efficiency  is  scored 
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changes  according  to  the  phase  of  the  v/ork  ?jhich  is 
being  measured;  and  nrinerous  other  variables  are  in- 
volved,  making  the  entire  field  decidedly  complex. 

But  if  we  select,  for  special  study,  the  material 
that  ha.s  been  used,  and  then  compare  the  results  and 
conclusions  furnished  thereby,  a  few  -problems  presem, 
themselves,  the  solution  of  \Tould  indeed  add 

greatly  to  our  present  knowledge  concerning  the 
nature  of  memory,  and  its  efficient  use  in  school 
work.  Accordingly,  the  most  significant  experiments 
from  this  point  of  vievvgare  reported,  in  an  attemtt 
to  indicate  more  clearly  the  exact  nature  of  the 
suggestions  and  conclusions  vdiich  this  paper  offers. 

Ihe  main  subdivisions  under  which  memory  in¬ 
vestigations  have  been  conducted  are  (a)  Rote,  and 
(b)^Bogical^  memory.  The  distinction  thus  ma^de  is 
obvious,  the  first  type  involving  the  reproduction 
in  correct  order,  and  exactly  as  presented,  of  a 
series  of  discrete  impressions,  (e.g.  letters,  figiiLs, 
words,  etc,);  while  the  second  applies  to  the 


reproduction  of  the  substance  or  meaning  of  a 
logically  connected  whole,.  (e,g.  a  poem  or  a  passage 
of  prose).  Both  types  may  he  considered  from  the 
standpoint  of  either  immediate  or  delayed  reproduction 
-  i.e.  thejr  may  involve  either  the  instantaneous 
reproduction  of  impressions  v^hich  have  not  yet  been 
displaced  in  consciousness  by  other  presentations, 
or  the  reproduction  after  an  interval  of  time,  which 
varies,  of  course,  from  a  short  period  to  one  of 
considerable  length.  This  is  a  necessary  feature  of 
the  study,  since  individuals  differ  mo^rkedly  with 
respect  to  these  forms;  and  other  factors,  such  as 
concentration  of  attention,  duration  and  repetition 
of  impressions,  etc.,  operate  in  such  a  way  as  to  make 
them,  quite  distinct. 

In  the  case  of  rote  memory,  particular  varietie 
of  memory/  have  been  distinguished,  and  investigated 
separateljr,  -  the  so-called  ^special  memories^,  - 
such  as  memories  for  objects,  sounds,  words  of  certain 
content,  abstract  terms,  ideas,  numbers,  emotions, 
volitional  acts^,  etc., etc.  These  m.emories  develop  aij 


Cf.  RusK  ^  enta/  ^ucaho  ^ 
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different  ages,  and  are  distingmislialDle  as  different 
traits  in  individuals;  and  one  may  be  destroyed  or 
'obliterated  without  affecting  the  others f  Hence  they 
may  be  rega^rded  as  separate  memories;  and  investigator^ 
have  recognised  this  fact.  We  m.ay  note  also  in  passing 
' that  other  problems  which  have  been  studied  in  this 
connection  are  :  individual  differences  as  conditioned 
by  sex,  age,  and  mental  ability;  the  detection  of 
fatigue;  the  nature  of  practise,  the  possibility  of 
training  retention  and  recall,  the  most  economical 

3 

metho0.s  of  learning,  the  relation  of  immediate  to 
prolonged  retention,  and  the  correlation  between 
memory  and  general  intelligence,  etc. 

The  earliest  work  of  note,  with  respect  to  the 
^special  memories’,  was  that  of  Hetscha^eff,  who 
experimented  on  687  St.  Petersburg  scholars,  aged 
nine  to  nineteen,  Lobsien  carried  out  simhlar  experi¬ 
ments  in  Kiel  on  426  scholars  whose  ages  ranged  from 
eight  to  fourteen.  The  former  msussed  the  resiilts 
i obtained  from  testing  pupils  of  six  institutions  of 

2  t  The.  Psycho/o^y  J-e.o^  tr  tn  i  ^ ,  £n^ft.sh  yyo. 

a.  Whipple.:  of-  P^emtof  anal  Phy^rca^t  Teshs-*  Vo/.  JT 

^-.'2Lo'lf•schrift  -f^ycha/o^/e ,  l^of-  iXx/V,  uot-ed.  fre>r>^  cj/o.  c/A  yo.S^'J. 

Ibid.  Vo/.  V//  £^c/oPed  froh>\  f^usM.  ^  op.  P sj 
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different  types;  while  the  latter,  more  v/isely, 
confined  himself  to  pupils  of  the  elementary  schools 
of  Kiel, 

The  material  used,  and  the  methods  employed, 
were  as  follows.  Ketschajeff  first  of  all  presented 
twelve  different  objects,  such  as  are  used  in  obser¬ 
vation  lessons,  e.g,  handkerchief,  pen-holder,  book. 
These  were  shovn  to  the  twelve  children,  ea.eh  for  t^/o 
seconds.  They  were  then  covered,  and  the  pupils  had 
to  write  dovn  the  names  of  the  objects  they  remembered. 
Thus  v/as  determined  the  immediate  memory  for  objects. 
Memor3^  for  sounds  was  measured  'bj  producing  twelve 
sounds  with  d.ifferent  instrrments  behind  a  screen,  - 
e.^.  clapping  of  hands,  knocking,  tearing  silk  cloth, 
stamping,  whistling,  etc,,  -  and  the  children  had  to 
write  do\'jn  vhat  they  remembered.  Twelve  numbers  of 
tv/o  digits  were  next  pronounced,  and  likewise  trans¬ 
cribed.  The^e  v^rere  followed  by  groups  of  words, 
invariably  trisyllabic.  First,  twelve  trisjrllabic  words 
of  preponderatingljr  visual  content,  -  that  is, 
denoting  objects  usually  apprehended  visualljr  hy  a 


< 
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normal  person,  such  as, ‘pencil',  calendar',  "scissors, 
hottle’,  etc.  ( ^he  Russian  eoLUivalents  were  all  tri¬ 
syllabic.  );  next,  twelve  words  representing  auditory 
presentations,  e.g.  ^'nusio^,  song;  then,  tv/elve  Y/ords 
denoting  touch,  temperature,  and  muscular  experiences, 
e.g.  smooth ,"  3:’omd^,  'cold/  then,  emotional  terms,  - 
e.g.  'care',  'joy, "'hope,  sadness’;  and  lastly,  twelve 

I  ’  t  '  i  I 

abstract  conceptions,  such  as  space,  cause,  q^uantity, 
q_ualityl  lobsien  reduced  the  number  of  words  to  nine, 
and  did  not  restrict  himself  to  trisyllabic  terms.  His 
objects  were  exposed  for  five  seconds, and  the  impressions 
were  required  to  be  vTitten  dom  in  the  order  given. 

By  confining  himself  to  elementary  school  pupils,  he 
made  his  averages  more  reliable;  but  his  results  are 
in  general  agreement  with  those  of  Hetschajeff 

These  experiments  established  the  fact  that 
there  are  periodic  variations  in  the  development  of 
these  special  memories,  periods  of  rapid,  progress,  of 
arrest,  and  of  retrogression.  Sex  differences  v/ere 
likewise  demonstrated.,  especially  in  rega^rd  to  the 

op.  cifO^ 
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order  in  which  t’-.ese  special  memories  develop.  Sven 
in  investigations  of  so  definite  a  nature,  however, 
there  is  some  lach  of  agreement  as  to  the  results. 

For  instance,  Setschajeff  claims  that  hoys  possess  a 
stronger  memory  for  objects,  directljr  perceptible, 
girls,  a  stronger  memory  fo3?  numbers  and  words;  while 
Lobsien^ s  results  point  to  the  superiorit^r  of  girls 
at  all  ages  in  respect  to  all  the  special  memories, 
with  the  exception  of  that  for  •'uiintelligible  terms/ 

These  differences  may  be  accounted  for,  at  lea^st  in 
part,  by  the  varied  nature  of  the  groups  tested,  and 
by  the  inequalit:/  of  tlie  materia.l  used. 

In  investig8.ting  immed.iate  reproduction,  actual 
objects  were  used  also  by  Kirkpatrick, ( groups  of  ten) 

S' 

(Lobsien  had  used  nine,  and  lietscha jeff ,  twelve). 

Pictures  of  objects .  (ten  in  number),  were  used  by 

Oj  /O 

Hiss  Calkins;  groups  of  twenty,  by  Mrs,  Squire,  and 

_  jj 

by  Carpenter,  words .  as  alread:/  noted,  v/ere  used  oy 

may  be 

Lobsien  and  Metschajeff,  They  employed  in  a 

va-rietj^  of  v/ays ,  and  for  nuraerous  purposes,  Wess§2y, 

7.  RmsK.  of».  c'lh  f.sj. 

S’,  KiVk  pa.I'rte.k  :  ^ /^n  pikper  1  m  e  n/'a./  Study  f^ennory]  f^ychoJo^t  ca.  I  ^n'e  ui  ^ 

X  £>C>ZL~c^.  COLU&f&d  fren^  h/htpfiU  ^  op.  jo,  iS3^ 

9  Psycho/o^i Co. ^  Jf  ^  l8’Cj9  ,  ~  C>  "  "  " 

/o  journaf  of  P:duCc^t)ono.f  Psycho/o^y^  3^  ry ,  :i  ^  syy  [Qoc>ted 

ti  ..  .•  ''  ^  S3e-s*7‘^  '■  " 
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.for  example,  use'’’  them  in  constructing  a  ^Yocahulary^ 
form  of  test;  hirhpatriclc ,  Calkin^,  and  Pohlmam, 
used  10-term  series  of  words  that  related  to  objects; 
Ilav/kins  compared  simultaneous  and  successive  exposure 
of  1^  nouns;  while  Ritter^  Simpson,^  Ahelsonf  Lapi^'"^ 

/  ci 

and  Sharp  employed  lists  of  words  of  varied  length 
and  complexity.  Distinction  was  fir^t  made  l>j 

HO  %/ 

Ilorsworthy  and  Bergstrom,  hetY/een  ^relatedD  or 
^associahle^  terms,  and  Umrelated^  or  ^dissociable^ 
terms,  e .gJ  paper Svri ting',  compose'',  etc.,  versus 

f  !  \  /■  >  'I  ^  2  2- 

horse,  bricks,  soldier,  acorns,  etc.  Bolton  used 
short  lists  of  monosyllabic  words,  while  Binet^Vsed 
seven  series  of  seven  words  each.  Meurnann  iiivestigatea 
the  mo’..ximi.im  of  imm^.a.iate  retention  in  a  more  system¬ 
atic  fashion,  by  reading  aloud  to  the  children,  first 
three,  then  four,  then  five,  and  so  on  up  to  eight 
Y;ords,  v/hich  had  to  be  at  once  transcribed.  In  this 
v/ay  Burtt^and  Pyle^^ compared  the  span  (3  -  S  term 


t  ove ,  ink ,  lamp , e t  c) 


series)  for-  concrete  nouns,  (e.g 
with  the  span  for  abstract  nomis ,  (e.g.  influence,  etc) 

W^sieJy :  lieue  Ja^hrl^ucl^r  f 

Zfi)t^chr,jh  .  f;/rP^y<^ho/o^re.l  ^  3 .  [h/hlf^/iU .  o/>.  c!^ ,  /sjJ 

?Sy<^h,  /^ey^fSMf  '  X^~ 

Z&/ks .  f.  Psych. 

/4.  &.fi,S,'i>,y>Son  :  *  Qorr^lahons  oj-  ^ ^//jk/es  \ 

/v<».  /^/a  /». 

/y.  Joorn^  PsycA. 

/»-.pfhin*~A  Psych^oaii^A  ^  2/A> 

A^.  fimer.  Jou-rt^  •  rsych  .  /o,  3ci t .  ,  ^ 

Xo hoor khy  •  PsycAolo^y  a^-  r^&nf'AHy  ^Ai/aft'en  ,  ^ 
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Letters  also  have  iDeen  employed  ly  many 
investigators,  -  the  general  tendency  being  to  use 
consonants  011I7/,  thus  avoiding  the  formation  of 
sy'^lables  and  words.  Winch  exposed  sets  of  tv/elve 
consonants  for  23  seconds.  Variety  of  procedure 

2  S 

here  again  is  clearly  illustra-ted  hy  noting  that  Binet 
iised  fifteen  consonants  exposed  visually  and  simul- 
taneously  for  20  seconds;  Cohn  exposed  twelve  conson- 
ants  arranged  in  the  form  of  a  square  for  23  secoikls; 

26r 

Pohlmann  ueed  read  ten  conson8.nts  to  his  subjects 
three  times  over;  .  Sharp  exposed  twelve  letters  success-- 
ivel3^  at  the  rate  of  one  per  second,  and  repeated 
until  the  series  v/as  learned;  Smith  exposed  twelve 
consonants  simultaneously  for  10  seconds,  and  read 
other  series  of  four,  five,  six,  seven,  and  nine  term 
consonants;  W^ratt  and  Anderson  used  the  letter- square 
method.  Shsirp,  Jacobs,  Finzi,  and  others  have  also 
employed  letters  in  simAlar  investigations. 

Two-ulace  numbers  have  been  mientione'd  in 
connection  with  the '’work  of  lobsieif  (nine  numbers), 
and  hetscha;]eff  (twelve  numbers).  Tney  ware  also 

a./  flrrter.  Jou rrt .  .  (Q.\jote(A  fror^  ^h)ppk ,  op. 

Ibtoi.  3^2-  3^0 

''U Pnnee.Pcyc.hei  I  f  f~  23 

*.**  RusK^  op.  c.ih,  p.»e.  '  Dt'e.  e.*i}e.rt'n\ente.lte  pAeila.^o^f  3s ~ /o^. 

JLb-  ^rth  ^oorn  Psyoh.^J^  icjoi^  ^  C^c^~  jyy , 

2.C.  "The  BjK.cKeni'ru>.hion.  Schoa/  ChtTeire<n\ 

Z'J.  Oo o  r  n  •  Vsych.  (  p. /X9  .  ff/so  Rush..  op  c.'i^-fp.SS 

3%- .WhtptJi^  op.c.lh.,  p./S3.  _  _  _ 
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used  "by  Scliuyten,  and  "oy  Pohlmann,  Pi, aits  have  been 
employed  by  Jacobs,  Johnson,  Bolton,  Binet,  Ilavd.ins , 
Bbbinghaiis ,  Ritter,  Chambers,  Rohnky,  J-iapie,  Sharp, 
Smr^dley,  hrneger,  Spearman,  Wissler,  and  many  others. 
Binet  first  rejected  the  oral  method  of  presentation 
in  favo  r  of  t" e  visual,  owiny  to  the  difficulty  of 
spea-king  e/ithout  accent,  or  without  grouping  the 
digit /f  G-eometrical  Drawings .  famili^.r  and  ■’unfamiliar, 
formed  the  material  in  certain  experiments  by 
I.'u2i s t e r burg ,  B igham ,  Be rn stein,  and  B ogdano f f ;  lines 
of  varied  length  have  been  used  by  fo'ulouse,  and  by 
Binet j  mi s c e llane ous  visual  characters  «  s^nnbols, 
combinations  of  a.ots,  lines,  etc.,  were  used  by  Bberrt 

3Cjl 

and  Reumann;  and  memory  for  commissions  forms  a  well- 
knovni  part  of  the  Binet  -  Simon  tests,  Uie  latter 
idea  has  been  used  by  Abelson'^in  devising  a  memoyy- 
span  test,  in  the  study  of  backward  children. 

Sentences  ha,ve  also  functioned  in  this  phase 
of  the  v:ork,  especialiyr  since  they  were  successfully 
used  by  Binet.  (See  a.lso  Page.?/).  Among  those  who 

Zcf,  Of3.e.ih, 

3o.  Ibfd.  f*-  /S  y  . 

3f.  Cf  fetr^no^.n:  /-/y, 

Ja.  ofi’ c.t>’ ,  s-a. 
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have  adopted  them,  are  Ritter,  Miss  Sharp,  Mrs, Squire, 

33 

Carpenter,  and  Ahelson,  But  perhaps  the  most  notable 
material  that  has  heer^  employed  in  the  expe"-imental 
study  of  memory,  is  that  which  was  made  famous  by 
Ebbin^haus ,  -  Nonsense  Syllables .  A  discussion  on 
this  special  feature  of  the  work  will  be  found  later, 

( page^2'7iJ) ,  At  this  point  we  would  note  that  Jacobs, 
Cohn,  and  Bieffenbacher  tried,  nonsense  S3rllables,  but 
discarded  them,  They  formed,  however,  the  SGOck  mater- 
ial  in  Ebbinghaus^  pioneer  work,  and  were  subsequently 
made  more  serviceable  by  the  precise  rules  that 

33 

Muller  and  Schuraann  formulated  for  their  construction. 

33 

Bergstrom,  Burt,  Smith,  Pohlmann,  Lewis,  van  Biervliet 
and  others  cla^im  to  have  foimd  them  of  value. 

Such  a.re  the  main  types  of  material  that  hane 
been  emplojred  in  tests  of  rote  memory.  Ihe  most  sig¬ 
nificant  results  of  the  investigations  will  next  be 
briefly  considered.  We  have  already  seen  that  while  the 
results  obtained  b3f  Netschajeff  and  Lobsien  ore  not 
absolntel^/  in  agreement ,  the  general  findings  are 

^  hlHfpUi  ef.c  ih  J> /33 

3**  ,  C^emory  ^  .  3.  ^ 

P&\yc.he>Jt;><^y  /6>e3^  - 

\ 
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fairly  consistent.  The  period  between  the  fourteenth 
and  fifteenth  years  appears  to  be  the  most  favourable 
for  all  of  these  memories,  ana.  Lobsien^  s  resiilts 
point  to  the  fact  that  the  greatest  relative  increase 
of  immediate  memory  capacity  occurs  between  the 
tenth  and  twelfth  years.  The  special  memories  develop 
at  various  rates  with  children,  and  differ  with  boys 
and  girls.  Young  children  from  nine  to  fourteen  years 
of  age  possess  a  surprisingly  feeble  memory  for 
emotions,  and  this  weakness  lasts  utitil  the  pubertj/- 
'stage.  The  development  of  the  memory  for  abstract 
conceptions  proceeds  parallel  with  that,  for  numbers, 
whereas  the  memories  for  objects  and  sounds  are  6.istinct 
from,  and  precede,  those  for  words  and  nambers,The 
special  memories  may  be  arranged  in  the  follov/ing  order 
of  development  :  with  boys,  the  m^emory  for  objects 
is  first  developed,  then  words  of  visual  ^srontent,  v/ords 
of  auditory  content,  somids,  terms  denoting  tactual  and 
motor  experiences,  numbers,  a,bstract  conceptions,  and 
lastly  emotional  terms;  with  girls,  the  otder  is  words 

3&" 

Cf.  RusK,  oy.c/h 
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:  of  visual  content,  objects,  sounds,  numbers,  abstrcct 
conceptions,  words  of  auditory  content,  terms  denot¬ 
ing  tactual  and  motor  experiences,  and  emotional 

3(>  3(> 

terras.  Meumann  Relieves  that  hoys  are  more  disposed 
to  think  abstractly,  and  girls  to  employ  concrete 
imagery.  Ihe  most  striking  differences^  between  the 
memories  of  boys  and  girls  appears  between  the  ages 
of  eleven  and  fourteen;  a.uring  this  period,  the 
memory  development  of  girls,  is,  on  the  average, 
considere^bly  superior  to  that  of  boys,  but  from 
fourteen  onwards  the  boys  approximate  to,  and  then 
overtake  the  girls , 

37 

iTetscha jeff  ^  s  work  also  established  the  fact 
that  there  is  a  connection  between  the  memory  develop¬ 
ment  and  the  physical  development  of  the  child;  and 
heumann  declares  that  we  are  justified  inconcluding 
that  children  of  good  physiq.ue  are  specially  favoured 
for  memory  work. 

It  would  appear  that  the  child^  s  capacity  for 
imrriediate  memor3;-  improves  with  age,  but  that  through- 

RusK.  />  <f7 

/ hf'd  .  p. 

Quohat  of>- 
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out  tlie  whole  of  school  life  it  is  much  less  than  that 
of  the  adult.  The  development  is  verp  slow,  and  ha.s 
not  reached  its  raaximura  when  children  leave  school. 
Heumann^s  tests  with  hoth  children  and  adults  indicate 
that  the  development  is  slow  up  to  the  age  of  thirteen, 
is  more  rapid  from  thirteen  to  sixteen,  and  that  the 
maximal  point  is  reached  at  twenty- two  or  tv/enty-five 

HO 

lewis  compared  the  results  obtained  by  using 
both  sense  and  nonsense  material,  with  a  view  to 
discovering  whether  children  were  compensated  for  their 
lower  degree  of  intelligence  by  an  increased 
endovmient  in  respect  of  ’brute’  memory  for  unintellig¬ 
ible  material.  He  foujid  no  such  com.pensation;  and 
accordingly  he  infers  that  the  greatest  importance 
should  be  attached  to  the  clear  and  systematic  appre¬ 
hension  of  the  form  and  meaning  of  the  matter  which 
has  to  be  memorised. 

We  have  seen  Ithat  experiments  tend  to  the  con  - 
elusion  that  the  school-child’s  capacity  for  memorising 
is  inferior  to  that  of  the  adult.  With  prolonged 

CF  op  o)h  p.^c^ 

cfo  * Report~  of  T^oceedm^s  op  L.C.C  ConpQrerxCQ,  of  Tochers 
/s  ,  £h'n^ ,  PondonJ.  Cf-  .  op.  f-  . 
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retention,  however,  tie  reverse  is  the  oase,  The  child 
retails  vdiat  is  learned  very  much  longer  than  the 

^  /  44/ 

adult.  The  results  tbf  the  work  of  Wessely,  Meurnann, 
and  Springer  indicate  that  the  curve  representing  the 
development  of  retentiveness  reaches  a  maximal  point 
during  the  school  life  of  the  child,  (-between  the 
eleventh  and  thirteen  ii  years.)  But  there  is  some  lack 
of  agreement  as  to  the  age  at  which  this  curve  starts 
to  fall.  Thus  the  popular  notion  that  the  child  has  a 
better  memory  than  the  adult,  appears  to  be  erroneous 
as  regards  memorising,  but  :.s  justified  in  respect  to 
retentiveness.  Hence  the  pedagogical  conclusion  that 
formulae,  etc,  wiiich  have  to  be  employed  continually 
and  remenbered  throughout  life,  should  be  learned  at 
the  most  favourable  age  for  retention. 

The  relation  of  Immediate  to  Prolonged  Hetention 

_  MO 

has  been  investigated  by  lewis,  v/ho  used  both  sense 
and  nonsense  material.  The  coefficients  of  correlation 
in  the  case  of  sense  material  were  ,64,  .81  ,  and  ,76 
respectively  for  the  ages  eight,  ten  and  twelve;  for 

f^usK  ^of> .  c/t  P ‘^1  l/oY  n  ^  Vo/  i  .  jiji. 

Uou  Yr>.  of-  .  R^yc/i .  VoL  \Y.  yO.  4/50. 
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I  tlie  nonsense  material,  the  coefficients  v/ere  .78, 

1  .73,  and  .84.  In  this  experiment,  it  v/as  found  that 

I 

I  the  pupils  who  memorised  most  mn  the  first  day  were 
;  those  who  reproduced  most  on  the  second  day.  Ihe 
:  reproduction  on  the  second  day,  however,  was  preceded 
'  l)Y  one  additional  repetition  of  the  material.  So  that 
:  the  conclusion  vroulh  he]?e  seem  to  he  that  rapid  leurn- 
:  ers  are  rapid  re-learners.  Other  experimenters,  (for 
;  example,  Neumann,)  have  foimd  that  if  the  rapid  learn- 
'  er  is  called  upon  to  reproduce  freely  wathout  relearning, 
j  he  appears  to  he  at  a  disadvanta-ge  as  compeared  with 
’  the  slow  learner.  Meum.ann  maintains  that  the  typically 
rapid  lei-rner  is  usually  a  rapid  forge tter;  and 
:  amnng  his  illustrative  cases  is  that  of  a.  rapid 
;  learner  wlio  was  imahle  to  reproduce  a  series  of  sylla- 
.  hies  two  minutes  after!  learning,  it.  When  allowance 
'  is  made  for  this  rapid  forgetting  hy  del8,ying  repro- 
;  duct  ion  for  a  time,  (sajr,  up  to  two  minutes  after 
'learning,)  the  rapid  learner  shows  poor  immedis,te 
;  retention;  and  hence  a  higher  correlation  hetween 

I  ^  Psyckolc^y  of  L^o-rnin^  ^  l^ngliskT-ranS. ,  . 
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immediat-G  reproduction  and  prolonged  retention 
results.  Pyle  instances  cases  of  rapid  leo.rners  who 
are,  able  to  retain  v/ell;  and  these  clea-rly  possess 
the  most  efficient  type  of  memory.  Hie  experiments 
re^^orted  later  in  this  paper  would,  on  the  wi:.ole , 
seem  to  support  the  contention  that  the  popular 
idea,  ^  easy  come,  ea^^y  go^  ,  is  false.  (See  page/<o^). 
One  further  prohlem  with  reference  to  rote 
memory  may  he  noted.  Hie  correlation  of  memory  v/ith 
general  intelligence  has  received  the  attention  of 
Bolton,  ileurnami*,  Phhinghaus"^  Wincli^  Burt^,^  and  others 
Hiere  is  at  present,  hor/ever,  no  unanimity  of  opinio 
Bolton  claims  that  memory  development  does  not 
proceed  p  reJ-lel  to  development  of  intelligence,  hut 
is  dependent  on  age,  Meuimann  found  that,  in  general, 
the  more  intelligent  children ' possessed  superior 
memoir/-  eHility.  Bhhiiighaus  claims  to  have  found  an 
i^iverse  correlation,  and  Burt  a  correlation  which, 
while  considerable ,  is  not  of  a  high  degree.  Meumann 
and  Burt  differ  again  in  that  the  former  ohtenned 

JouYyi.  of  EduC  .  Psyok.  Vol,  H,  3/1-  3Z/. 
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results  indicG.ting  that  the  superiorit3r  of  abstract 

strong 

to  concrete  memoipr  is  a^marh  of  intelligence, 
while  Burt^s  results  do  not  confirm  this  cleiim, 

’.'.'inch  concludes  from  his  work  that  memoir/  and 
general  intelligence  are  highly  correlated. 

There  are  several  reasons  Yihj  these  conclu-” 
sions  ere  of  so  contradict orjr  a  nature.  The  mater¬ 
ial  used,  'was  Yer3r  vs.ried,  as  is  seen  hjr  the  fact 
that  Bhhinghaus  based  his  contention  on  an  auditorjr 
test,  V/inch  used  a  visual  test,  Burt  used  abstract 
and  concrete  words,  and  nonsense  sj^llables ,( present  ea 
visual?Ly  as  well  as  or-ally,)  Monmann.  used  words, 
and  Bolton  used  mainly  digits  and  mono- syllabic 
words,  in  testing  memorj^  capa^cit^r,  Burther,  the 
need  for  more  satisfactorjr  methods  of  measuring 
general  intelligence,  makes  the  results  more  un¬ 
reliable-  It  may  be,  as  Levhs  suggests,  that  in 
attempting  to  estimate  this  degree  of  correlation 
we  are  rnerel3r  working  in  a  circle,  since  general 
intelligence  is  doubtless  involved  in  the  majority?- 
of  memor37'  tests .(h  theoretical  discussion  of  this 
relation  v/ill  be  found  on  pa^ge  ) . 
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The  Siihstance  Memorjr,  -  generally  knov.n  as 
^Logical ^Memory  ,  -  has  not  receiTed  the  same 
■  attention  as  the  rote  memory-  This  perhaps  sur¬ 
prising  i^iien  vm  consider  the  vital  importance  of 
this  field  in  all  school  v/ork.  The  tendency  in 
teaching  has  keen  for  some  time  to  place  the  empha¬ 
sis  on  ^  suh stance  memory’  ,  said  less  on  the  mechani- 
c:.l  aspect.  Consequently  the  opportiuiities  for 
further  work  on  this  phase  are  mery  great  indeed; 
and  our  future  methods  must  be  based  on  a  scientifio 
notion  as  to  ^ust  Y/hat  we  are  testing. 

Tests  of  Su.bstance  m.emor7  differ  from  the 
preceding  type  in  tv/o  respects.  In  the  first  places 
the  material  that  is  used  constitutes  a  connected 
meaningful  Yliole ,  instead  of  a  series  of  disparate 
im.pressions ;  and  secondly,  what  is  reciuired  is  not 
an  exact  verbatim  reproduction  of  the  original 
preseiita-tion ,  but  primaril:/  a  reproduction  of  the 
ideas  that  are  contained  in  the  passage.  We  have  setn 
that  short  sentences  have  heen  used  (  page  (Z  )  in 


22 


investigating-  rote  memory,  and  it  is  of  course  necess¬ 
ary  that  such  material  should  not  he  of  too  great  a 
length,  since  in  that  case  the  reproduction  woiild 
involve  substance  rather  than  rote  memory,  fhe  distinct¬ 
ion  that  has  been  made  hitliertoa^  is  q.uite  clear, 
however,  as  regards  m.ethods  in  the  two  oases;  for 
short,  easy  sentences  (e.g.  of  eleven  or  tv/elve  words,) 
are  almost  invariably  interpr^^ted  by  the  ^ub^eot 
as  a  test  of  verbal  memory,  and  the  reproduction 
is  mainly  a  recall  in  auditory  and  verbal  terms.  I’e^^s 
of  substance  mem.ory  are  invariably  of  such  a  length 
as  to  make  verbatim  reproduction  practically  imposs¬ 
ible.  A  more  careful  analysis  is  necessary,  it  is  true, 
in  order  that  the  distinction  between  rote  and 

substance  memory  may  be  mtide  more  clear;  but  for 

to 

the  present  v/e  shiLll  confine  ourselves  with  what  has 
been  done  up  to  tew,  (lor  a  discussion  on  the 
theoretical  aspect  of  the  (Question,  see  page  ^2.  )  . 

The  purposes  of  the  expeiriments  in  this  case 
are  similar  to  those  of  other  memory  tests,  namely, 
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to  determine  individual  differences  in  meviory  effic¬ 
iency  as  relL^ted  to  sex,  age,  training,  native  'bilixjr, 
etc.  Distinction  is  mad^  letv/een  immediate  and 
deferred  reproduction,  rnd  the  resiilts  have  been 
correlated  with  the  results  of  other  tests,  Ihe  Binet- 
Simon  series  of  tests  of  15^08,  '‘ntroduces  the  ^ Story 
of  the  Fire^  at  the  eighth  and  ninth  years,  Wissler^^ 
uses  a  logical  memory  test  in  his  series  applied  to 
Columbia  UniYersity  Freshmen,;  Terman,  in  his  compar- 
ative  stud^r  of  bright  and  dull  boys;  Winch,' in  the 
investigation  of  fatigue  in  evening  schools,  and  as 
a  control  test  in  a  transfer  of  training  investigation; 
Simpson,  in  his  comparison  of  competent  and  incompetent 
admits.  Hendersoii^"^  Yiho  has  perhaps  made  the  most 
elaborite  investigation  of  ^memory  for  connected 
trains  of  thought^ ,  administered  a  series  of  tests 
to  over  two  hmidred  subjects,  ranging  from  ten-year-- 
old  fifth-grade  chiltren  to  admit  university/  students. 
Ke  found  that  v/hereas  adults  surpassed  children  in 
immediate  rermodjiction,  the  reverse  is  the  case  with 

tVh/pp/e^  op.cib^  -jiA'. 

'T&rmayn:  The  P^^aSore Intelh'^Qyice.  . 

^  hJirx  ,  cf.  c  (t.  p.  Slo(> . 

(Sto  Cjutnh  la  Ur\/i/ers}/y  Thesis  .  h/hz/yi/a  ^  op.  c}t^  . 
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deferred  reproduction,  E^e  also  foimd  a  positive 
i  correlation  tetvfeen  learning  capacity  and  retent ivioy, 
and  no  significant  correlation  iDetv/een  memory  and 
intelligence.  Shaw,  Pyle,  and  Aall  have  also  attempted 
to  establish  age  and  sex  norms  hy  using  sensible 
I  material. 

I  Further  details  of  these  studies  are  not 

j 

!  necessar^r  liere .  But  apart  from  them,  there  is  little 
I  that  has  been  done;  and  it  is  obvious  that  the  subject 
i  of  sensible  memory  wou.ld  repay  furthe  re  investigation, 
j  with  a  view  to  showing  the  general  purpose  of  past 
:  Y/orlv  in  this  connection,  however,  it  would  seem 
,  advisable  to  includ.e  here  the  following  brief  sixmmary 
I  of  the  results. 

i  The  work  of  Shaw  and  of  Byie  ^  appears  to  shov/ 

i 

I  that  ^ logical^,  like  rote  memory,  seems  to  be  at  its 

i 

;  best  near  puberty,  when  mee^sured  by  the  first  repro- 
duction.  Sex  differences  are  in  favour  of  girls, 
according  to  Shaw,  V/issler,  Pyle,  and  Schramm,  Y/hile 
'  Vos  and  Aall  do  not  agree  v;ith  this,  ’^^ipple  and 

I  Aall  claim  that  the  insertion  of  a  time- interval  bet- 

i 

t  Y/een  presentation  and  reproduction  has  much  less 

I 

Whffk  ^  of*,  cihf  p  • 
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■  effect  upon  meraor""  for  ideas  than  upon  memorv  for 
discrete  impressions  Usually,  if  a  second  repro¬ 
duction  is  called  for  one  day  after  the  first,  more 
words  are  written,  hut  there  is  a  slight  reduction 
in  the  numher  of  ideas  reproduced,  Ihe  tendency 
appears  to  he  to  become  slightly  more  verbose,  hut 
less  precise,  Aall  points  out  that  freauently,  ideas 
^  omitted  from  the  first  reproduction  come  to  light 
in  the  delayed  one,  dp.e..^t o  the  existence  of 

S3 

sort  of  after  mem.orir’ .  (  Cf  ,Balla.rd^  s  experiment,  page^) 
'Aall  further  note^  that  names  of  places  are  lost 
sooner  than  memories  objects. 


:  It  is  generally  agreed  that  with  sensible 

:  material,  the  notion  ^es,.sy  come,  ea^s^r  go^  is  false, 

■  but  indivi6-ual  differences  are  less  in  subsequent 
: recall  than  in  original  speed  of  learning.  According 
to  Binet  and  Benri ,  the  number  of  Y7or6.s  reproduced 
a,fter  one  hearing  increases,  though  not  in  direct 
: prouottion,  with  the  length  of  the  passage  heard. 

\  Shaw  found  that  if  the  original  passage  be  divided 
into  sections  of  equal  length,  the  reproduction  of 


53.  fb'td.p.  ji/H 
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any  one  of  these  portions  is  inferior  to  the  one 

that  precedes  it,  and  superior^^to  the  one  that 

follows  it;  but  Dell  found  a  slight  rise  at  the 

end.  Various  other  interesting  features  have  besn 

noted,  without,  however,  resulting  in  definite 

agreement.  Among  these  may  be  mentioned:  the 

correlation  between  substance  memory  and  memory 

for  words ;( Simpson  found  this  to  be  .80,  from 

v/hich  he  concluded  that  memory  for  words  and 

substance  memor^r  are  virtually  the  same  capacity.); 

the  relation  between  substance  memory  and  intellij^nce 

-  the  results  being  very  low;  (Wissler  .2,  Pyle  .3, 

Simpson  .33  );  and  lastly,  we  may  note  that  Binet 
sj 

and  Eenri  estime.te  that  memory  for  coimected 
sentences  is  approximateljg  twenty-- five  times  as  good 
as  mernor"'  for  discrete  terms. 

Before  examining  critically  the  significance 
of  the  results  which  are  outlined  in  the  preceding 
pages, and  discussing  the  exact  na,ture  of  the 
material  used  in  connection  with  the  substance 

6s  J  bid  .  p. 

S6  "  p  ^^7 
SI  - 


^  ,  hS 


■’  ifif 'r,fa  ‘ 


.'  ■  \.  '  "  ""  ;  '  ■  •  v:.V^ 

.:c.  ...;^,'4-  . 


'  -« 


jKrv-  :,;: 


'  »«■( 


^  ■  ■:v  ^i,^^•V  ■*■  ^'?'i;’«rri,A'.o  p’"  '.•4fe 


-’  ’'■■  . '■.  '  **■  *  '  '■' ■'’  ' ' '■ '  ' ' '  If''* "  ■  •  '■  's*'  '  ■!  ' 


It  •'  v 


'r'"'  '.-  ’0  :  r-L  M  J 

'••o.:'!#;  r  M.£,'V^re'v 

,'.,  '  ^"’'5^'^''‘'r'-iv'' ■■■'.  " '  •'‘.'y^'-‘'.%Z-^}^\  't  ■’  '■■'■/■  '‘■’-  '‘-i--'.-  ^  v"'  - ■'!' 


: ,  i;..-j.)i>^7.;  -  s«- ;  >PaT'".^4s  5.¥^ 

#.  :■  i  {I'l. 


'"r:  ■%'*'«■  -'^^'f^ 
’a'  .  5- 


'  ;'  •  ,.  ,  ■  i.. 


27 


I  memory  tests,  there  is  one  further  inte""esting 

problem  that  is  worthy  of  note,  a-nd  which  should 

I  lead  to  a  great  deal  of  further  resesirch.  Ihis  is 

j  the  general  p‘"ohlem  of  ohliYiscence  or  forgetting,  and 

the  relcited  phenomenon,  reminiscence,  Ohlivisceiice , 

it  is  true,  is  usually  regarded  by  teachers  as  e. 

defect,  although  hibot  has  termed  it  a  condition  of 
.  ^ 

memory,  and  Aa.ams  states  that  true  learning  is  really 
judicious  forgetting, 

1  Ihe  rate  of  forgetting  was  inwestigated  by 

!  _ 

I  Ebbinghaus.  it  was  his  purpose  to  determine  how  the 

process  of  forgetting  would  proceed  V7hen  left  merely 

to  the  influence  of  time;  and.  he  attempted  to  do  this 

I  by  meo^ns  of  series  of  nonsense  syllables,  Ee  found  that 

I  inthe  first  hour  after  learning,  almost  one  half  was 

I  forgotten;  nine  hours  after,  two-thirds  W8.s  forgotten. 

I  I'he  some  ratio  bet’ween  the  remembered  and  forgotten 

I 

obtained  after  twentjr-four  hours;  and  after  six  day^ 
aboiit  one  fourth  only  w&.s  retained;  vdiile  after  a 
month,  fullj  one  fifth  of  the  effect  of  the  first 
learning  persisted,  Ihe  results  are  represented 

I  Ooo/^dl^ftn  /^uSk,  op.c)t^  F' 

I  — 

f^e.mory  ,  Ckaphy  W// 


A  /»7<s  r-<z<s^ 
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Onaph  ^houii'f-,^  f'he.  t^esulhs  oj- 

^bbiog h<a  U5  '  ^xpei-»noe.n  h  on 
Ob/iv  i^crenc  e  . 

CnQ.  Q^iloircJi's  work  uJas  <a.«  ahtefwp^ 
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^he  third  aH.I  "onrth  values  uere  regarded  as 
-oiiSL.tisfactory  dv  Shhinghaus ,  since  there  appeared 
to  he  Tr.:..,otic..  ll'r  no  f  orgetting  in  the  interval 


elaTDsing  "betY-'ean  the  ninth  and  the  twenty-fourth 
hours.  Ballard  undertook  to  explain  this  peculiai— 
it-^^,  and  disclosed  the  factor  which  he  cSvlled 
^ reminiscence^ ,  This  factor  he  defines  as  ^a  gradual 
P?aocess  of  improTement  in  the  capa,.cioy  to  revive 
experiences^  .  His  experiments  dmffers^ed  from  those 
of  Hhhinghaus ,  however,  in  two  important  respedts. 
^’Vhereas  Ehhinghaus  had  used  adults  as  subjects, 
Ballard^  s  Y7ork  Y/as  done  mainly  with  children  of 
school  age.  In  the  second  place,  while  EDhingharus^ 
Curve  of  Forgetting  resulted  from  v/ork  done  ¥/ith 
nonsense  sjrllahles,  Ballard^  s  material  was  a 
v/e~l-kno\wi  poem,  (Cowper^s  ”Ihe  loss  of  the  Royal 
Ceorge^.^) 

Ihis  diversity  to  the  nature  of  the  materia,! 
is  so  marked,  that  the  question  is  Y/orthy  of  further 
discussion.  And  Ballard^ s  experiment  is  indeed 
distinctly  srg'gestive  of  further  investigations . 

He  foimd  that,  after  giving  a  class  of  tv^eive- ye  enr¬ 
oll  hosrs  in  a  london  school,  thirteen  minutes  in 
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vjhich  memorise  tlie  poem,  only  one  loy 
con3-d  reproduce  the  v/hole  of  the  thirty-six  lines , 

The  average  numher  of  lines  for  the  class  was  27.6. 
After  tv;o  davs ,  however,  when,  v/ithout  warning, 
the  class  were  asked  to  v;rite  out  all  remembered 
then,  eight  of  the  bo^z-s  reproduced  the  whole  poem 
correctly,  and  the  average  number  of  lines  correct 
was  30.6,  -  an  increa^se  of  more  than  10,  per  cent 
over  the  previous  number.  Out  of  the  nineteen  boys, 
none  had  deteriorated,  and  si/iteen  ha,d  improved.^^ 

Extending  the  investigations  by  using  differ¬ 
ent  types  of  poems,  and  with  different  intercalations 
of  tim.e  between  the  primary  and  seconda^rj/  reproductions, 
he  foujad  that  the  most  favourable  inte'^-val  is  two 
days.  The  improvement  varies  with  age,  but  is  greatest 
in  young  children,  adults  shov/ing  practically  no 
improvement  at  all.  It  is  interesting  to  note 
further,  that  where  reminiscence  vzas  demonstrated, it; 
was  due  not  merely  to  the  addition  of  lines  not 
occurring  in  the  primar^r  reproduction  of  the  poem., 

Ob! t  v'f  scence  c>.r)cl  Re  min/ scenes, 


31 


iDut  that  suhstitiition  of  lines  v/as  tahii:^  place, 
some  lines  being  added,  others  omitted. 

Tlie:^  fact  of  reminiscence  is  not  new,  and 
\7as  even  recorded  by  Q.uintilian.  But  it  is  undoubted¬ 
ly  Y/orthy  of  further  investigation.  It  would,  for 
instance,  be  especially  interesting  to  determine 
just  hoYr  highljr  reminiscence  correlates  with 
general  ability,  or  vhether,  as  Ballard  suggests 
it  is  more  characteristic  of  undeveloped  than  of 
mature  intellioSnce ,  Ihe  problem  would  he.ve  to  be 
attacked  not  only  Y/ith  people  of  all  ages  as 
subjects,  but  with  all  kinds  of  sensible  moheria.!, 
for  undoubtedly  the  nature  of  the  passa^ge  to  be 
learned  plays  a  large  part  in  determining  the  amount 
of  subseq.uent  improvement  in  reproductive  powder. 

(This  problem  is  treated  more  specif ica^lly  on  pagel^/^5'■) 

The  foregoing  outline  of  past  resea.rch  in 
the  field  of  memory  is  ly  no  means  exhaustive;  but 
possibly  sufficient  has  been  said  to  meet  the  needs 

bo^/c^  y//'^  ckafi-  fi-  f^usk,  ^p.cfQ 

^3.  (^bj I  vt sc.ence.  arid  tsc€. nee 
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of  this  paper.  2he  main  aspects  have  "been  treated, 
in  siich  a  way  as  to  indicate  the  general  trend  of 
f'e  experimental  pcths  which  have  been  followed. 

At  this  stage  we  find  oursei-ves  enquiring  seriously 
as  to  how  much  certain  laiowledge  the  results  quoted 
above  give  us. It  is  true  that  some  of  the  differences 
in  development  of  the  various  forms  of  rote  memoy, 
for  example,  are  significaait  to  educationists;  and 
these  differences  appear  to  be  fairly  well  established 
lo  cite  one  instance,  the  memory  for  niimbers  appears 
to  develor  simultaneousj-y  with  the  memory  for 
abstract  conceptions,  and  both  develop  relatively 
late.(  Ihe  child ^  s  retentive^  pov/er  for  number  is 
greatest  about  the  fifth  ot  sixth  year  of  his 
school  life).  Such  facts  as  the^i'e  m.ust  be  recognised 
hj  educationists,  since  the3r  are  valua.ble  in 
interpreting  certain  situeitions  which  are  constantly 
arising  in  school  life.  But  a  large  number  of 
pest  efforts  seem  to  be  chars.cterised  by  a  lach  of 
s7/stematic  plan  and  consistencTT. 

^^  JoUnry).  of  .  PsycA  .  Vcl  V  .  R  Cf-  RaS/^  op  ci'h.  y^-89-. 
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It  is  possible  that  the  cause  of  this  lies 
partly  in  the  conception  of  Memory  itself,  on  which 
the  methods  of  investigation  naturally  depend.  Ihe 
distinction  between  ^rote^  and  n.ogioa3_^  memory  has 
been  accepted  as  cpj.ite  definite,  for  a  long  time,  anid 
by  Psychologists  generally.  Hence  vie  are  inclined  to 
take  that  distinction  for  granted.  Rote  memorjr  is 
regarded  in  the  light  of  a  habit,  having  an  organic 
basis;  ^ logical^  memory  is  usually  explained  in 
terms  of  psychic  activitjr,  meaning,  consciousness, 
spirit,  or  some  similar,  intangib1.e  tern.  If  we 
recognise  the  necessity  for  clinging  to  this  distinctions 
then  there  is  little  that  can  be  SEiid  against  the 
general  methods  of  atta^cking  the  experimental  study 
of  memory,  at  least  as  fa^r  as  the  theory, on  which  that 
studj^  is  based, is  concerned.  But  if  vie  admit  the 
.  possibilit3f  of  exp3.aining  n-ogical^  mernor3r  in  terms 

O' 

.  0 f  m,at ter  and  o f  hab it  f rrna t i on ,  as  th e  B eha v i our i s t  s 
srggest^'^  then  there  is  eYeTy  reason  to  criticise  and 
do- over  much  of  tlie  v/ork  that  has  been  done  up  to  the 
'present,  and,  to  continue?'  the  investigations  along 
i  c  oitparat  i ve  Ij  new  line  s  . 

^  Wc^f'Scn!  firon-^  fhe  S  of-  a  e/t. 
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Let  us  first  look  at  one  or  two  of  the  old, 

-  more  firmly  estahlished ,  more  conservatiye , 

:  conceptions ,  Perhaps  the  most  hrilliant  work, 
i  from  the  point  of  view  of  literarjr  achievement, 

;  and  heaut:/-  of  expression,  is  Bergson hs  ”I'.^atiere  ' 
et  Hemoire’-.  Expressed  very  briefly ,-aii9.  therefore 
i  inadeq^uateljr  -  the  central  core  of  his  doctrine  is 
■  as  follov/s:  ” There  are  two  memories  which  a,re " 

I  profoundly  distinct:  the  one,  fixed  in  the  organism, 

I 

j  is  nothing  else  hut  the  complete  set  of  intelligently 
}  constructed  mechanisms  which  ensure  the  appropriate 
1  repljr  to  the  variious  possible  demands.  This  memory 
!  enables  us  to  adapt  ourselves  to  the  present  situation; 
I  through  it  the  actions  to  vdiich  we  are  subject  prolong 
*  themse'^o^es  into  reactions  that  are  sometimes  accom.pl- 
j  ished,  sometimes  merely  nascmit ,  but  always  more  or 
less  appropriate,  Eabit  rather  than  meinor3r,  it  acts 
our  past  experience  but  does  not  call  up  its  image. 

The  other  is  the  triie  memory,  Co-extensive  with  con» 
j  sciousness  it  retains  and  ranges  alongsid.e  of  each 


1 


3^ 


i  otl?.er  all  or.r  sta.tes  in  tlie  order  in  wliicli  the 3^  occu3j 
I  leaving  to  each  fa.ct  its  place  and.  conseci_uentl3/ 

I  marking  its  date,  trul;/  moving  in  the  past,  and  not, 

!  ~ 

I  like  the  first,  in  £.n  ever-renewed  present'^  ’'The 

!  past  survives  imder  two  distinct  forms:  first,  in 

motor  mechanism,  secondl:^  iii  inde"  endent  recollectionsU 

I  Bergson  illustrates  the  former, By  considering 

I  the  learning  of  a  lesson  ^hy  hearts.  '^‘The  memory/ 

of  the  lesson,  which  is  rememhered  in  the  sense  of 

■;  learned  03^  heart,  has  all  the  m.arks  of  a.  ha-hit.  Like 

'  a  hafoit ,  it  is  acquired  the  repetition  of  the 

;  same  effort.  Like  a  hahit ,  it  demands  first  a  decomp- 

i  osition  and  then  a  recomposition  of  the  ^khole  action. 

:  Le-stl3',  like  everjr  hahitual  Bodily  exercise,  it  is 

’  stored  up  in  a  mechanism  which  is  set  in  motion  s.s 

I  ?  \fi61e  B3/  ah  initial  impulse,  in  a  closed  s^/stem 

I  of  automatic  movements  which  succeed  eo^ch  other  in 

I 

I  the  ss.me  order,  a-iid,  together,  take  the  same  length 

i  ^ 

I  of  time.^^  The  pure  m.emor;.?',  he  affirms,  ■■  records, 

I 

I  in  the  form  of  m.emor''"- image s ,  all  th.e  events  of 

I 

j  Motter  and 

I 

I  4-f  fbt'c/.  p.sj 

\ 

\ 

I 
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our  daily  life  as  they  occur  in  time;  it  neglects 
no  detail;  it  leaves  to  each  f^ct,  to  each  gesture 
its  place  and  date.  He  ardless  of  utility  or  of 
practical  application,  it  stores  up  the  past  hy  the 
mere  .necessity  of  its  o\Tn  nature.”  ' 

For  Bergson,  these  two  forms  of  merory  are 
(luite  distinct.  The  hahit  memory,  or  the  ^useful 
mernor37'^  ,  has  an  organic  he^sis,  and  oelongs  to 
the  sphere  of  matter;  the  pure  memory  affirms  the 
reality  of  spirit.  Both,  however,  involve ^ retention;.^ 
the  reinstatement  of  a.  pa.st  scene  as  well  as  the 
reproduction  of  intellectual  ?/orh  previousl-y  learned, 
imply  that  Both  have  Been  retained.  V/ith  the  child, 
Both  memories  Eire  implicated  in  one  avnother,  and 
it  is  only  late  in  his  development  that  he  comes  to 
dissociate  thenprocess  of  learning  from  the  incidents 
accompanying  the  le-’rning  and  is  aBle  to  recall  the 
lesson  v/ithout  the  latter  aoliering;  that  is,  to 
dissociate  the  haBit  memory  from  the  pure  memory, 
and  hius  attain  to  imageless  i:ie?norising.  (  Bergson^  s 

Ibid.  jy.  cjx 

p.  2^ 
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view  is  f  at  tlie  liatit  :  :emory  is  imae^-e/ ess ,  ) 

licDo-Q^’aH  accepts  the  distinction  made  hy 
Beri::son,  preferring  the  t"'rm  ’meaning^  to  ^pr.'-"e 
memory^,  he  sa;ss :  ”0f  recent  years  a  large  numher 
OT?  exELct  experiments  have  been  reported  o.s  investig¬ 
ations  into  memoinr.  Ihe  experiments  have  in  most 
cases  consisf'sd  in  committing  to  heart  hy  repetition 
ro’^'s  of  words,  letters,  numbers, or  more  freauently 
nonsense  syllables,  series  of  syllables  that  convey 
no  meaning;  -nd  in  determining  the  laws  of  the 
association  and  reprodu.ction  of  such  series,  Great 
refinement  of  method  and  nicety  of  results  have 
been  attained,  and  m.anv  important  laws  ha,ve  been 
thus  empirically  established.  One  of  the  most 
st riling  of  the  results  thus  achieved  is  that  jdie 
associations  esto^blished  by  serial  repetitions  of 
this  kind  obey,  in  the  main,  in  regard  to  their 
forraation,  ope  rat  ion,  and  deca3^,  the  laws  of  motor 
habit.  It  majr  be  said,  then,  that  here  is  substantial 
3  deuce  justifying  the  identif  ication  of  me  mo  r  37- 

S&dy  ct-mci  ^'hop  .  IV- 
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with  hahit.  But  the^e  experiments,  though  generally 
called  iiiYestigations  into  memory,  are  so  conducted 
that  the  factor  of  true  memory'  hardly  enters  into 
the  operations,  Hiey  are  in  the  main  investigations 
of  verbal  hahit;  for  there  is  no  reason  to  doubt 
that  such  a  process  as  the  repetition  of  the  alpha- 
"eet  is  essentially  the  operation  of  a  habit;  and 
the  investigations  to  which  I  refer  have  dealt 
almost  exclusively  with  processes  closely  approxim¬ 
ating  to  this  type.’’ 

Fo”  j  owing  very  closely  the  arguiaents  of 
Bergson,  he  says  that  true  remembering  is  a  process 
of  a  very  different  tjrpe ;  said,  he  illustrates  this 
with  the  example  of  a  series  of  eight 

nonsense  syllables,  p.resented  one  by  one  bjr  a 
rnechsjiical  arrangement ,  ’’After  four  repetitions  of 
the  reading,  the^?:  first  s^^llable  alone  is.  presented, 
and  I  attemipt  to  sa,y  the  series  by  hes-rt  and.  fail 
utterly.  ,  -  ,  ,?erha.ps  after  twelve  repetitions,  I 
succeed  in  ssi.ving  them  by  heart  without  a  hitch;  my 

^OCky  Cxr\(f 
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organs  of  speech  seem  to  roll  ont  the  soimds,  and 
all  I  hcive  to  do  is  to  avoid  anything  that  may 
interfere  with  the  process;  for,  just  as  in  execut¬ 
ing  an""  hahitnnl  series  of  manipulations  with  the 
hands,  the  process  goes  on  test  if  left  to  itself. 

But  now  I  can  throw  my  mind  hack  and  can  rem.emher 
any  one  of  the  twelve  readings  mors  or  less  clearly 
as  a  uniq.ue  event  in  my  past  history.  I  can  rememher 
perhaps  that  during  the  fifth  reading  I  began  to 
despair  of  ever  learning  the  series,  and  that  I 
giade  a  new  effort,  that  someone  spoke  in  the  adjoin¬ 
ing  room  and  disturbed  m.e  disagreeably;  I  may 
perhaps  remember  vdiat  he  saidh^ 

The  principal  differences  between  the 
retention  of  a  series  of  nonsense  syllables  and  the 
remembering  of  any  one  particular  event  or  one  of 
the  readings  of  the  series,  are  enumerated  and 
discussed  by  MeBougall,  He  says  that  the  repetition 
of  nonsense  sylle^bles  depends  on  the  formation  of 
a  habit;,  and  each  of  the  successive  readings  contribute 

71.  33 
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to  the  production  of  this  liahit,  Ohe  rememhering^ 
of  any  one  of  the  readings  of  the  series,  on  the 
other  hand,  depends  i.^olly  upon  a  single  act  of 
apprehension,  The  former  involYes  a  looking- forv/ard 
attitude,  v/hile  the  latter  is  essentially  retro¬ 
spective;  and  while  the  smoo'h  reproduction  of  the 
s-^^llahles  is  hindered  rather  thanaided  hy  an3r  effort 
to  cast  hacg  my  thought  to  the  moment  of  apprehension, 
the  ^  rem-emh e ring ^  is  aided  hy^  voluntary  rumaging 
in  the  past^?  Finall-y,  i-’hile  the  linking  of  the 
sjrllahles  in  serial  order  necessitated  concentration 
for  some  minutes,  although  th©  remembrance  of  any 
particular  evenjtr  may  involve  the  reproduction  of 
a  va-stl^T”  more  complex  set  of  sense-impressions  made 
almost  simultaneously,  yet  these  a,re  linlced  in  a  single 
act  of  apprehension, 

liis  distinctions  reduce  themselves  fundamentally 
to  the  fact  that  the  nonsense  syllables  are  practicallj* 
meaningless,  while  the  impressions  ^ truly  rem-embered^ 
conve3r  a  more  or  less  rich  meaning,  'Ihis  would  be 

I k>id . 
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very  generally  accepted  in  the  ps .chological  v/orld; 
hut  unanimity  of  opi-iiion  does  not  exist  because 
the  conception  of  ^meaning^  is  by  no  means  uniforn. 
\diile  we  agree  v/ith  Mchoug8.11’s  statement  that 
meaning  is  a  very  importat.  condition  of  reproduction, 
or  remembering,  it  is  difficult  for  modern  psychology 
to  accept  his  view  of  meaning  as  having  no  physical 
parallel.  (Meaning,  he  says,  ^is  a  purely  psychical 
product  of  psychical  activity ,  ^^^8.nd  ^v/e  cannot  assume 
that  it  has  any  immediate  physical  correlate  among 
the  brain  processes^  .  It  is  obvious  that  McDongall 
follows  very  closely  the  arguments  of  Bergson  in 
emphasising  the  distinction  between  habit  a,nd  true 
memories;  but  it  is  hardly  conceivable  that  he  accepts 
all  the  philosophic  implications  of  Bergson^ s  doctrine. 
If  pure  memory,  as  McBorgall  sajrs,  does  not  obey  the 
laws  of  the  physical  world, then  it  is  difficult  to 
see  how  Psychology  can  adopjr  its  strictly  scientific 
attitude  in  this  field.  And  if  psychological  researcn 
has  to  give  v;ay  to  metaphjrsioal  speculation  here,  a 

7^  /6/d.  p.  J37 
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very  large  and  important  part  of  tlie  field  of  applied 
psychology  is  cast  heyond  the  pale  of  empirical  study. 

In  attemrting  to  criticise  the  position  of 
McDoiigall,  which  is  taken  as  typifying  certain  concep¬ 
tions  current  in  psychological  literature , perhaps 
the  best  method  of  procedure  is  to  outline  an  altern¬ 
ative  solution  to  the  problem,  and  then  to  use  this 
in  answering  the  main  arguments  which  support  the 
miore  sp'^culative  hjrpothesis.  If  we  regard  all  memory 
as  being  explicable  in  terms  of  habit, v/e  have  a 
CO  '’moil  basis  YJhich  ma|:es  it  possible  to  compare  rote 
with  logical  meniory .Ihe  main  difference  becomes  one 
of  complexity,  refinement,  organization,  etc .T“3?ather 
than  a  6.istinct  difference  of  kind,  involving  organic 
ph'i'iiomena  on  the  one  hand,  and  psychic  phenomena  on  the 
other.  ^Psychic ^ terms  then  become  explicable  in  physiaal 
terms;  and  though  this  is  eq.ually  speculative,  it 
is  a  h3rpothesis  \^hieh  leads  to  a  more  concrete  method 
of  investigation,  and  to  a  more  tangible  standard  by 
which  to  interpret  results. 


4.3 


If  I  memorise  a  series  of  impressions,  -  for 
example,  a  short  sentence,  -^rote^  memory  certainly 
plavs  an  important  part.  It  may  he  the  only  f.ctor, 
if  the  ^ meaning^  of  the  sentence  is  not  grasped. 

B\it  v;hen  we  spea.k  of  Vmeaning^  ,  we  are  not  necessar- 
il3r  introducing  a  mi^sterious  element  v/hich  acts  in 
some  spiritual  manner  in  assisting  the  process  of 
hahit  memo r3r.  Cleaning’ involves  the  utilization  of 
past  hahits  which  have  been  built  up  in  the  organism. 
According  as  many  or  few  of  those  habits  have  been 
formed,  and  according  as  they  are  utilised  and  brought 
to  bear  upon  the  present  situation, or  not,  -  so  the 
richness  of  the  ^meaning^  varies.  The  same  sentence, 
starting  with  impression  A,  and  resulting  finally 
in  impression  h,  may  be  remembered  "03^  rote,  or  the 
words  may,  and  usually  do,  possess  a  great  deal  of 
meaning,  which  aids  the  memor3’^  process  considerably. 

If  the  series  is  m.emorised  purely  by  rote,  then  imp¬ 
ression  A  calls  up  3,  and  the  series  A, 3,0,3,.  .  .  ,h, 
is  q[uite  fixed  in,  like  any  ordinary  habit.  If 
^ logical^ memor3r  is  employed,  then  impression  A,  or 
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one  of  the  ideas  associated  with  A  in  the  past, 
calls  np  one  of  the  numerous  associations  with  v/hich 
B  is  liniced;  and  so  onuvith  C,  B,  E,  etc. The 
remembering  in  this  way  may  involve  many  ideas, 
different  from  the  impressions  actually  received 
in  the  original  presenteition;^  of  the  sentence;  but 
so  long  as  the  result  h  is  reached,  the  sentence 
is  remembered.  The  extent  to  which  meaning  assists 
depends  on  two  main  factors:  (a)  the  richness  of  the? 
field  of  habits  v/hich  the  individual  feas  acq_uired, 

-  i.e.  the  amount  of  meaning  that  is  actually 
present,  and.  (b)  the  power  to  utilise  these  habits 
in  relevant  situations. 

Purely  rote  memory,  as  actually  utilised,  is 
m.ore  of  a  curiosity,  a  pedagogical  fancy,  than  a 
tool.  To  som.e  extent  it  is  employed,  by  teachers  in 
setting  their  pupils  to  me'-'orise  poems,  etc.,  - 
although  rote  rnenior:/  is  not  the  only  factor  involve  a, 
since  the  meaning,  the  mimber  of  relevant  past 
hobbits  that  are  called  upon  to  assist  in  maiing  this 
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new  halDit  useful  and  efficient,  is  an  important 
element  in  the  process.  The  learning  of  the  alphabet 
I  in  early  life,  is  perhaps  one  of  the  fev;  illustratians 
I  where  m.eaning  is  comparatively  absent;  and  this  is 

I 

possibly  as  good  an  exam.ple  as  v;e  have  of  the  ^ habit 
miemory^  ,( using  that  term  in  the  sense  in  which  it  is 
used  by  Mclougall,)  in  miiversal  practise.  It  is 
1  q_uite  conceivable  that  memorising  such  a  series  of 

i  n 

*  indepedent  units,  for  the  first  time  at  least,  mhght 

I  be  performed  without  any  complex  factor  entering  in. 

;  But  in  practise,  this  is  not  as  true  as  would  at 

;  first  appear;  for,  with  each  individual  letter, 

numerous  e^ssocia^tions  have  been  built  up  before  the 

alphabet  as  a  v/hole  ms  taught.  And  afteri’having 

learned  the  alphabet,  each  subseq.uent  repetition 

.  enJiahces  the  rhythmic  effects;  the  visual,  auditory 

*  and  kinaesthetic  images  beceme  mor^and  more  importan-i, 

! 

as  well  as  the  increasing  recognition  of  each  letter 
as  a  part  of  a  whole,  ^jvhich  undoubtedly  has  a  very 
'definite  m.eaning  attached  to  it. 
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Again,  any  formula  ma"-  be  learned  by  rote.  We 

may  succeed  in  remembering  that  the  area  of'^a  circle 
_ 2 

i  is  //r  ,  or  that  the  sum  to  inf  ini  ty  of  a  series  in 
i  a 

G-eometric  Progression,  is  •]  -  r  ;  biit  these  are 

useless  imtil  they  are  linked  by  other  habits  to 

factors  which  make  them  useful,  -  i.e.  until  logical 

memory  functions  also.  Similarly  with  words,  language, 


! 


I 


j 


i 


tie  vd)cabular3r  of  a  foreign  langiiage ,  etc.,  ~  the 
larger 

the  number  of  memory  habits  buiit  up  in 
connection  with  each  word,  formula,  or  phrase,  the 
greater, the  richer,  the  meaning,  and  the "more  effic¬ 
ient  the  bases  of  memory  will  be. 

In  this  connection  iie  note  that  our  teaching 
methods  would,  in  general,  support  this  thesis.  Our 
aim  is  to  build  up  as  many  of  these  releva-nt  habits 
as  possible;  in  other  words,  to  make  the  meaning 
richer.  We  avoid  purely  rote  m.emory  as  much  as 
possible.  Vdien  Ihorndik^?^says  that  in  teaching  the 
division  'bj  fractions^,  we  are  justified  in  instruco- 
ing  the  class  to  learn  the  rule,  -  ’turn  the  fraction 


7^ 


Th&  Psyclto/o^y  oj'  f^YihlimetlC  ^  p. 


47 


upside  dovni  and  multiply^  -  by  rote,  and  let  tlie 
significance  of  the  procedure  come  later,  he  is 
advocating  a  very  dangerous  policy,  loo  much  of 

I 

our  study  ^for  examination  purposes^  is  of  this 

i  tvpe.  We  learn  a  great  deal  of  material  with  as  little 

I  ^ 

1  aid  from  associated  habits  as  possible,  ~  i-e.  we 

i 

■  memorise  often  without  understanding  the  meaning 

I  adequately.  Ihe  Freshman,  in  his  first  yea^r  Biology 
course,  must  do  this  in  order  to  sati^^-fy  the  exam¬ 
iners.  He  fully  intends,  so  he  says, to  supplement 
;  those  rote  memorjr  paths  later,  by  establishing 
bonds  vhich  a^mplify  the  meaning.  But  the  habit  of 
I  using  rote  ■■^emory  wherever  itewill  serve,  with  as 
'  little  logical  memory  as  possible,  very  often  persists, 

■  ano.  is  itself  fixe>d  in  more  and  more  as  he  proceeds 

I  with  his  course.  When  he  leaves  the  University, 

m.an3r  of  these  rote  habits  die  or  fade  through  disude, 
is 

'  If  however  there  are  a  large  n'umber  of  associated 
,  habits,  there  is  a  much  greater  chance  tlmt  these 
;  pieces  of  information  which  are  encoimtered  during 


imiversity  days  will  "be  used,  tlie  halits  will  be 
more  firmly  fixed,  and  lienee  there  will  be  less 
likelihood  of  forgetting. 

This  conoeption  of  meaning  is,  of  course , 

I  fimdament^lly  Behaviouristic .  It  has  the  a6-vantage 
over  the  other  type  of  theory,  that  it  gives  a 
tangible  basis  of  procedure.  The  coheeption  of 
meaning  as  rsychic,  -  using  that  term  in  its 
;  generally  accepted  sense,-  is  not  cona.ucive  to 

further  empirica.1  investigation.  Starting  with  this 
as  a  preliminary  hypothesis ,  which  is  phjrsicalljr 
i  correlated,  many  further  implications  arise,  which 
are  of  an  interesting  nature. 

All  m-emorir  involves  rote  memory,  -  but  the 

fixing  in  of  any  material  Ixf  rote  is  accompanied  by 

^rote^ 

a  u.tilisation  of  past  habits.  Hence  in  ordinary 
life,  our  memory,  is  not  piirely  rote  in  the  old 
sense, i.e.  it  is  always  assisted  by  the  old  ha,bits 
which  give  the  new  idea  mea.ning;  and  according  as  h 
I  these  habits  are  numerous  and  availu.bls,  so  is. 
i  the  meaning  rich,  and  the  memor^r  process  assisted. 
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Ability  in  memory  therefore  depends  on  the  ease 

V7ith  v/hich  these  habits  are  form  d,  and  secondly 

on  the  ease  with  which  they  can  be  brought  to 

bear  on  relevrnt  situations.  Ihe  first  depends 

on  such  factors  as  orgahtc  plastioit^r  or  lack  of 

resistance  to  the  force  which  establishes  the 

habit-path.  Ihe  second  depends  on  a  factor  which 

makes  t?a.e  conception  of  logical  memory  aT3pear 

to 

very  closely  related,  if  not  identical  with, 
intelligence . 

We  'regard,  intelligence  sis  the  ability  to 
use  past  expert  ence  in  present  situsutions.  Such 
ability  is  usually  classified  as  being  on  the 
level  of  organic  memory, (bodily  Imbit ), or ,  ih  the 
higher  form;,  €%s  involving  representsli-ion.  -The 
l8.tter  v/ould  appear  to  be  a  more  comujlex  form  of 
organic  memory,  -  not  a  process  different  in  kind. 
Adjiistments  are  made  b^:  intelligent  beings  more 
efficiEmtl3r,  more  readiljr,  more  economically, 
because  past  experience  has  left  its  mark  more 
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j 

i 

I 

I  surely;  and  "because  the  iiidiYidual  is  letter  able 
i  to  discriminate,  i.e.  to  use  the  habits  v/hich  are 
relevant,  he  is  more  intelligent.  Discrirninat '  on 
is  in  reality  a  more  delicate  form  of  memory, 

;  Certain  details,  -  that  is,  habits  feebler  fixed 
;  in  ordinary  persons,  or  perhaps  not  formed  at  ai:^, 

'  appeal  strongly  to  the  person  of  higher  intellig¬ 
ence.  He  does  not  miss  or  pass  over  any  of  these 
minor  results  of  past  situations  which  v;ere  in  some 
'  degree  similar  to  the  presenjj.  fhis  power  to  use 
the  Past  does  not  depend  on  a  psychic  force,  e.g. 

/  iTO 

the  am.ount  of  the  elan  vital  present,  but  dn  the 
fa-ct  that  certain  details  have  left  their  marh 
more  effectively,  and  hende  tend  to  be  used  in 
re-organising  a  new  sitimtion  with  similar  elements. 

The  effectiveness  of  these  h  bits  v:ill 
vary  grea^tly  in  different  individuals,  and  in  the 
same  person  from  time  to  time.  Health,  fatigue, 
nervous  condition,  etc,, will,  and  do,  affect  the 
:  power  of  reaction  to  stimuli  (internal  as  Y/ell  as 
external),  and  retentiveness.  Such  variables  as 
exist  need  not  concern  us,  - 

Cf '  (^eyasort-  ■ 


the  laws  7/hich  govern 


them  telong  specifically  to  other  scieiices.lt  may 
he  that  the  plasticity  of  the  or2;anism  is  one 
fac' or,  which  howeyer  is  related  to  the  nervous 
sys"“em  in  a  way  analogous  to  the  relation  that 
is  expressed  hy  Ohm»  s  law  in  Hiysics.  Ohm^  s  lav; 
states  that  the  Current  Strength,  expressed  in 
terms  of  the  amount/of  v;ork  it  cs,n  do,  is  epual 
to  the  Sleotro-motive  Force  divided  hy  the  Resist- 
snice.Fhe  latter  term  is  analogous  to  ouj?  term 
^ plasticity^ ,  in  a  negative  sense.  The  Electro¬ 
motive  force  may  have  a  corresponding  factor  in 
the  nervous  system;  so  that  the  strength  of  the 
nervous  current ,  -  nervous  energy  being  consider¬ 
ed  in  term.s  of  electrical  energy,-  deppiids  on  those 
two  factors  according  to  a  definite  law.  And  the 
strength  of  the  nervous  current, of  course,  means 
its  pov/er  to  leave  its  impress  on  the  organism,- 
i.e.  to  establish  a  haAit-path.  Such  hypotheses 
based  on  metefoolic  differences  in  individuals, 

if! 

are  not  new  to  Psychological  literature .(  Cf, Ribot ^ s 

Ps'yckofc^ie.  de  f '^at'tenl'ion . 
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notion^^  of  the  amount  of  tlo  xl  passing  over  the 

hrain,  etc.)  We  are  not  really  conoerned  with  them, 

although  it  i*  highly  prthahle  that  such  liiws  v/ill 

he  discovered  at  some  future  date. 

It  is  difficult  to  resist  the  temptation  to 

wa.ndBT  off  into  a  philosophic  discussion  of  the 

im.plications  of  such  a  theorj^.  Such  a  diversion 

is  not  possible  here;  hut  v/e  would  point  out  that 

the  philosophic  conclusions  do  not  really  affect 

us  at  this  stag'e.  ilaterialistic  as  this  concep^.ion 

of  memor^g  intelligence,  thoiigiit,  etc.  undoubtedly 

is,  on  the  surface,  it  mo-tters  little  for  practical 

purposes  udiether  we  conceive  of  the  world  of  matter 

in  terms  of  energy,  spirit, vital  force,  or  in 

recent 

an^r  other  term.s.  The  face  that  the  new  discoveries 

in  connection  v/ith  atomic  structure  appear  in  many 

respects  to  he  leading  to  a  non-ms.terialistic 
n 

coneption  of  the  universe,  6-oes  not  mean  that 
Physics  and  C-^emistry  are  being  discarded.  Psych ologrr 
is  an  established  science, and  as  su.ch  it  leaves 
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metaphysical  discussions  as  much  as  possible  to  the 

realm,  of  Philosophy,  v/hence  it  emer.^'ed. 

The  ^single  act  of  apprehension^ ,  -  as 

PicI)or.gall  term.s  the  remembering  of  any  one  of  the 

readings  of  the  series  of  non-ense  syllables  - 

^aich  is  rmiaue  and  distinct,  is  retrospective, 

and  is  made  more  vivid  by  ^voluntarjr  rumaging  in 
irz 

the  past’  -  consists  ,  Mclougall  admits,  of  the 
reproduction  of  a  very  complex  set  of  sense-impress¬ 
ions  made  simultaneously ,  or  within  a  period  of 
two  or  three  seconds,  There  appea-^’s  to  be  nothing  in 
such  a  sta,tement  which  is  not  in  accord  with  the 
foregoing  expla^nation  of  a,ll  memorjr  in  terms  of 
habit, IThe  remembrance  of  the  particular  event, 
though  it  seems  to  become  less  vivid  and  trustworthy, 
be  effected  after  indefiniteljr  long  intervals’. 
This  is  readily  explained  by  the  fact  that  ’rumaging 
in  the  past’  is  merely  another  way  of  sayiSiig  that 
v/e  use  those  habits  Miich  were  formed  at  that  time. 

A  large  num.ber  of  these  habits  ara  being  formed 
every  minute  of  our  lives.  If  we  repeat  these  in  our 
’rum-aging’  ,  it  is  Quite  in  accordance  with  the  laws 

^’2.  'dody  arrd  psSir 

^3  fb'd  .  p.3dC> 
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of  hr  bit  that  they  should  become  more  clearly  defined; 
and  even  after  a  considerable  period  of  disuse,  the 
stimulation  of  any  one,  may  and  will  cause  sir.llar 
stimulation  of  other  paths  connected  therov/ith* 

\^lien  we  speak  of  time,  of  looking  forward,  of 
retrospection,  etc,,  we  are  usin^  a  habitual  mode 
of  thorg’ht.  The  retrospective  nature  of  Bergson^  s 
^pure  memory^,  and  of  i-cBougall^s  ^ meaning ^  ,  is 
another  phrase  for  our  ^utilization  of  past  habits^  . 
The  cohception  of  $ime  itself  is  a  habit.  We  are 
using  it  so  constantly  that  its  force  is  very  markrd. 
But  it  is  none  the  less  a  habit,  ^ust  as  is  our  idea 
of  space. 

A  few  of  HcBougall^s  illustrative  examples 
will  perhaps  assist  in  clarifjring  the  present  con¬ 
tention.  He  contrasts  the  ease  v/ith  vh.ich  a  sensible 
passage  of  twenty  syllables  can  be  learned  after  a 
single  reading,  viiile  tv:enty  nonsense  syllables  would 
tSuke,  say,  onek  hmidred  repetitions.  The  difference 
is  due  to  the  fact  that  the  sensible  material  is 
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synthesised  "by  the  meaning,  i’hat ,  of  course,  is  true 
without • a^estion.  But  there  is  nothing  here  which 
doss  not  agree  with  the  foregoing  statement.  The 
ease  with  which  v^e  c.;.n  memorise  the  sentence  dep¬ 
ends  on  the  richness  of  our  past  hahits,  and  the 
pov;er  of  3.inking  them  with  the  present.  Learning 
the  nonsense  sydlahles  involves  the  formation  of 
a  path  which  is  almost  entirely  new,  vath  compar¬ 
atively  little  assistance  from  the  hahits  already 
possessed. 

The  example  of  the  visualization  of  complex 

ircT 

scenes  is  interesting,  too.  He  says  that  if  he  is 
req.uired  to  d^^^aw  a  map  of  a  series  of  dots  /^hovii  on 
a  screen  for  s  fraction  of  a  second,  he  finds  great 
difficulty  if  the  dots  are  irregularly  arranged.  Yet 
if  they  are  in  some  series  of  geometrical  shapes,  the 
task  is  simple.  This  cleG.rly  exemplifies  theHiahit^ 
mef’^od  of  all  learning.  If  v/e  ask  why  a  series  of 
dots  arranged  in  the  form  of  a  circle  can  he  more 
readily  grasped  tha.n  a  series  of  an  irregular  shs.pe , 


Ibid,  /f. 
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it  is  o'DVious  f’lat  tlie  answer  lies  in  Uialit^  . 
I'.IcDon2;all  uses  tlie  term  ’meaning’  here;  and  unless 
v;e  fall  haolc  upon  a  doctrine  such  as  Plato’s 
theory  of  Reminiscence,  we  seem  forced  to  conclude 
that  the  ’meaning’  of  the  circle  exists, due  to 
a  hahit  forpied  in  the  past,  14 

His  illustration  of  the  photograph  is 
lihev/ise  apt  from  our  point  of  view, He  says:  ”liy 
eyE  rests  for  a  mom.ent  on  a  photograph  or  drawing 
of  a  striking  face  that  i^  unloiovm  to  me.  Ihe 
drawing  consists  of  a  great  nujnher  of  points,  lines, 
and  areas,  arraiy|sed  in  an  extremely  complex  fashion; 
yet  after  that  brief  glance  I  am  able  to  picture 
the  face  with  consid-erable  8.ccuracy,  perhaps  even 
after  the  lavse  of  da3rs  or  months;  or  I  am  able 
to  single  it  out  from  among  a  large  number  of 
similar  drawings,  and  mjr  capacitor  to  do  this  is 
not  appreciably  affected  b^r  considerable  changes  in 
the  dist Since  of  the  drawing  from  mj  eyes;  yet  with 
evoTy  change  of  distance  the  retinal  points  stimulated 

fC. 


Ibid  /).  33S- 


.57 


are  wideljr  different.,” 

Considering  the  complexity  of  'the<^  spo.tial 
relations  involYSd  in  thistash,  and  the  rapidity 
and  certainty  with  \diich  it  is  accomplished,  he 
says  that  it  is  not  plans ihle  to  attempt  to  explain 
this  rememhrance  as  dependent  on  a  material  dis¬ 
position,  formed  after  the  pattern  of  a  hahit. 

We  first  note,  however,  that  he  spaehs  of  a  hstrihing^ 
j  face,  not  seen  before,  The  fact  that  it  is  striking, 
j  means  that  the  features  are  arranged  in  some  manner 
!  that  is  either  unusual,  or  else  similar  to  some 
■  previousl^r  received  impression  which  survives  in 
a,  ver:/  definite  wajr,  ^ Unusualness is  a.  very  comunon 
fa.ctor  which  affects  the  relative  strength  of 
stimuli;  and  interpretation  of  faces  is  very  olea,rly 
a  popular  cund  universal  liahit.  In  saying  that  he 
can  remember  the  face,  we  avdd  that  it  is  not  alv/ajrs 

I 

I  e&.Bj  to  determine  the  accuracy  of  the  image  he  calls 
i  up;  or  to  be  certain  that  the  f£.ee  he  remembers 
j  from  that  one  presentation  is  not  really/-  due  to  a,  serie 


5r 

of  presentations  of  faces  v/hioh  are  similar  either 
in  form,  or  in  p**  facial  expressions.  Further,  a 
striking  feature  is  not  ne:  rly  so  com-,  lex  as  he 
v;ould  have  us  "believe .  Caricature  artists  v/oulcl 

agree  that  it  takes  comparatively  few  lines  to 

*  ^7 

m.ake  one  face,  -  a  ^generic  face^  ,  to  use  i-cFoiigall^  ?'■ 
a  likeness  of 

expression,-  into^Mr.  Asq.uith,  or  into  a  recognis¬ 
able  representation  of  Mr  Lloyd  Ceorge,  for  purposes 
of  '^Punch’^ , Contempt ,  elation,  misery,  hatred,  etc. 
can  likewise  he  strikingly  expressed  on  the  generic 
face  in  a  comparatively  ea,S7/  manner. 

On  this  basis,  the  relation  between  immediate 
delsijred 

a,nd  prelenged  reproduction  woiild  serve  as  an 
experimental  method  of  determining  the  soundnesH 
0 f  such  8,.  hyp o th e s i  s  .  Wh e th e r  we  inv e  s t  iga t  e  the 
verbatim  reproduction  of  sense  mat'-^rial  learned, 
or  the  reproduction  of  the  substance  of  the 
passage,  it  seems  logical  to  suppose  that  the 
results  v/ould  be  the  same.  Che  siibject  v;ho  learns 


^7  Ihi^ 
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q^uiokly,  is  able  to  do  so  because  of  Jhe  favourable 
organic  factors  mentioned  before, or  because  of  the 
richness  of  his  a.vailable  habits.  Both  factors 
operate,  v;hether  v/e  are  considering  rote  or  logical 
memolTy;  v;ith  rote  memory,  however,  the  former 
possibly  pla-"s  the  more  important  part,  v/hile 
logical  i];iemory  is  more  dependent  on  ijhe  latter. But 
Since  the  factors  themselves . are  int er- dependent , 
this  latter  statement  is  true  only  in  a  general 
li^/ay.  ^he  rapid  learner  will  more  probably  reinforce 
the  mErmory  habits  ?iiieh  he  has  built  up, by  repetit¬ 
ion,  since  the  relevant  habits  are  more  numerous, 
and  therefore  the  tendencjr  for  some  or  all  of  them 
to  be  repeated  v/ill  be  greater,  ilrch  depends, 
however,  on  th^  type  of  material  used  in  such  an 
investigation.  With  material  which  wg.s  of  such  a 
nattire  that,  through  lack  of  meaning  or  absence  of 
interest,  the  tendency  to  ^go  over^  the  memory- 
paths  was  small ,  then  the  rapid  learner  might 
prove  to  be  the  rapid  forgetter,  since  plastic itir 
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of  the  organism  would  he/  the  predominaSit  factor. 
There  is,  of  course,  the  possibility  tint  the 
slow  learner  mey,  in  some  cases,  irove  to  he 
the  most  retentive,  because  of  the  fact  that 
he  has,  through  the  meclirm  of  well-directed 
teaching,  built  up  a.  very  extensive  field  of 
memori^  habits.  But  the  chances  of  such  cases 
occurring  freq^uently ,  are  fewer,  since,  other  things 
being  equal,  the  individual  vdio  is  handicapped 
by  adverse  organic  factors  will  not  form  so  many 
habits  as  his  more  fortunate  neighbour. 

In  attempting  to  account  for^ Hemini scene e^ 
as  defined  and  experienced  bjr  Ballard  (page .2^  ), 
our  first  contention  would  be  Miat  the  phenomenon 
has  not  yet  been  definitely  isolated.  It  would 
seem  however,  that  a  parallel  exists  bet?/een  such 
a  process,  and.  the  some\#Lat  mysterious  conception 
ifnich  is  found  in  the  popular  statement:  learn 

to  skate  in  summer  and  to  swim  in  winttr^’ Further 
investigation  is  necessary  before  anjrtliing  definite 


can  Tdg  said  on  this  matter;  "but  it  is  prohahle 

a 

that  any  actual  improYement  in  memory,  after 
that  memor^r  has  heeii  established,  vail  >^6  account 
for  along  the  lines  of  the  Behaviouristio  explana¬ 
tion  of  processes  v/hich  take  place  during  periods 
0  f  no  practice. 

I'he  testing  and  training  of  memory  from 
this  point  of  view  become  more  clear.  As  regards 
training,  vn  vnuld  say  that  the  rote  side  of 
memory,  ~  the  ability  to  build  up  habits,  -  can¬ 
not  be  changed.  It  depends  on  those  organic 
factors  which  constituteen  the  fundamental  nature 
of  the  individual.  Iralning  in  memory,  however, 
would  consist  in  establishing  the  habit  of 
utilising  Eill  elemnnts  of  past  experience  that 
can  be  raade  available.  leonhing  and  examination 
methods  should  be  of  sucha  nefcure  as  to  make  it 
rr3.ctioall3r  impossible  to  rely  upon  rote  mem.ory. 
This  policy  is  adopted  v'ith  success  at  Oxford, 
v.here  emphasis  is  laid  on  the  examination  system., 
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parrot-lilve  repetition  is  eliminated  as  far 
as  possible,  oj  making  the  examinations  exh. ustive. 
lo  meet  snoh  regiiirenmnts  olDvioiisl-  needs  the 
■bringing  into  play  of  all  possible  past  habits. 

(Ivl^terial  suitable  for  mem.ory  training 
v;i  1 1  be  discussed  lat e r ,  -  Pag e/2J  ) . 

I 

i 

j  In  testincg  memory,  ue  would  contend  that 

1 

I  the  use  of  nonsense  syllables  is  not  satisfactory. 

I 

■j  In  order  to  test  that  basic  capacity  for  the 

j  .f  orimat  ion  .of -mxemoro/  habits ,  -  i.e.  pure  rote  memory, 

\  it  is  indeed  difficult  to  sug.gest  material  that 
would  be  suitable.  Meaning  must  be  absent  as 
muvch  as  possible.  But  since  it  is  obviously 
impossible  to  exclude  entirel^r  the  element  of 
me;:-ning,  it  would  appear  advisable  to  make  that 
mieaning  as  constant  as  possible.  Ilonsense  syllafoles, 
we  admit,  convey  perhaps  a  minimumi  of  meaning. 

But  as  we  shall  see  later,  their  meaning  is  by  no 
m.eans  the  same  for  different  individuals. 

! 
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'The  main  reasons  for  advocating  tlee 
use  01  nonsense  -'yllablee  are  that  the  materia.1 
can  he  made  of  uniform  nualitjr,  can  he  manu- 


xactnred  to  an  mil i mi ted  exteht,  can  he  assemble 
in  q.nantities  of  any  desired  length,  and  affords 
im  its  Yii  i  ch  a  r  e  e  o  mp  e,  r a  h  1  e  i  :■  j.  d  i  f  f  i  c  m.l  t  y . 
Further,  Pohlmann  contends  that  on  account  of 
the  relative  freedom  from  varying  associations 
in  different  subjects,  nonsense  syllables  fo?vriel 


the  best  and  iiost  reliable  material  for  memory 

Cf/ 

tests.  In  this  connection  we  raa3r  q.uote  V/attr 
^‘Of  all  material  proposed,  the  one  vhich  most 
resembles  the  mind,  of  thing  we  have  to  male  an 
effort  to  remember  in  daily  life  is  the  nonsense 
syllable.  It  can  almys  be  of  the  same  length, 
and  can  be  constructed  according  to  fixed  rules, 
based  on  the  experimental  results  obtained  by 
using  sg^llables  constructed  in  various  ws.ys ,  By 
the  use  o~  such  s:rllables,  of  which  great  numibers 
can  be  made,  the  very  disturbing  influence  of  the 
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:  meaning  of  v/ords  with  their  m  nifold  associat- 

^  ions  can  he  eliminated  from  the  experiments.  It  is  a 

I  familiar  fact  that  words  who^e  meanings  are  knovjn, 

■  are  remembered  more  or  less  easily  for  all  manner 
of  reasons,  ilonsense  syllables,  having  no  meaning, 
provide  little  attraction  to  the  memory,  because 
they  are  almost  devoid  of  associations.’^ 

Ihe  claim  that  nonsense  syllables  are  very 

■  suited  to  memory  investigations  because  they  are 
devoid  of  previously  formed  associations ,  .  may  be 
challenged  in  manjr  ways.  One  has  only  to  attempt 
to  construct  these  ’meaningless  syllables’  to  dis~ 
comer  hov/  very  difficult,  -  one  might  say  impossible 
-  it  is  to  avoid  the  element of  meaning  entering  iru 
however  ’meaningless’  the  syllable,  there  will  in¬ 
evitably  be  some  association  factor  entering,  for 
some  of  the  subjects  being  tested,  if  not  for  all. 

i  1 

:  Take,  for  example,  such  syllables  as: 

I  Leb,  rit ,  mon,  :jrup,  kig,  des,  Y;er,  zam. 

Bax,  goul,  fos,  hiv,  ped,  vaub,  jum,  cor.^ 

I  Undoubtedly  any  one  of  these  syllables  calls  up  some 

_ _ 

'  ' /oAsk  j^ro^ 


i  associations,  and  some  of  them  call  up  m.any.  more 
than  others . Further ,  the  ufaits  v;hich  are  more  read- 
i  ily  associated,  and  hence  more  easily  remembered, 
j  varjr  with  different  people.  Certain  mechanical 
j  factors  also  must  be  considered.  Ihe  visualiser 
i  will  attend  to  consonants  more  than  vov;els  because 
the  varying  lengths  of  the  former  are  more  attractive 
'  to  the  eye.  Ihe  audile,  on  the  other  hand,  attends 
m.o?:’0  to  the  vowels.  Such  being  the  case,  it  is 
clear  that  the  series  are  not  uniform  in  ouality, 
and  the  nnits  are  not  com.parable  in  difficulty, 
as  is  claim.ed  by  those  who  advocate  their  use. 

The  popularity  of  nonsense  syllables,  however, 

I  is  so  great  that  we  are  forced  to  explOviii  this 
I  objection  to  them  at  greater  length,  IdcFougalf'^ 
condemns  the  use  of  such  material  because  the 
syllables  are  devoid  of  meaning  and  hence,  he  says, 
j  they  are  imsuited  to  investigations  of  memory. 

We  have  already  considered  briefly  his  conception 
of  m.emoiy/  and  meaning;  but  in  this  connection  v';e 

op.  c]h‘ 
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Quote  from  a  footnote  to  the  po.ssage  referred  to 
on  pages  p7  and  33:  ^^The  reason  alleged  fop  the 
choice  of  nonsense  sjrllahles  ,  .  .  .  is  that  they 
are  deToid  of  previousl:/  formed  associations. 
Really  they  are  devoid  of  meaning ^  and  to  regard 
them  as  differing  from,  words  only  in  that  they  are 
devoid  of  associations,  is  to  assume  that  meaning 
is  nothing  out  a  nuiaher  of  mechanical  associations 
or  reproduction-tendencies .  This  is  the  luijusti- 
fied  assumption  which  underlies  the  description 
of  such  experiments  as  investigations  into  the 
laws  of  memoryv 

We  have  already  criticised  nonsense 
syllahles  because  they  are  not  meaningless,  and 
v;ill  tlisre'^'ore  not  test  pure  rote  mem-ory.  If  we 
accept  Mchougall^s  view  that  they  cue  meaningless, 
Y/e  would  have  to  admit  that  for  purposes  of 
testing  the  capacity  for  establishing  these  rote 
habits,  they  v/ould  serve.  But  even  so,  a 
further  -  criticism  might  be  advanced,  agc.inst  past 
investigations  vdiich  have  involved  their  use. 
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If  vie  Eiccept  v/itliout  auestion  the  laws  which  have 
■been  discovered,  hy  usiny  nonsense  syllahles,  '(e.i^. 
Ehhinghaus  ^  Curve  of 'Forgetting O  apply  them 
in  oiir  ordino.ry  life  experiences,  we  are  a-ssuming 
that  there  is  a  parallel  hetween  such  a  process  as 
the  huilding  up  of  a  hahit  of  rote  memory,  and  the 
memory  activities  of  a  normal  person.  As  already 
■stated,  the  mechanical  element,  which  undouhtedly 
is  stressed  in  the  case  of  nonsense  syllahles,  is 
always  present  to  some  extent  in  a.11  memory 
activities.  But  the  memory  procesH  is  more  complex, 
and  in  investigeiting  it,  we  are  not  investigating 
the  operation  or  m-echanics  of  a  simple  habit. 

Vihen  we  have  discovered  the  laws  which  govern  the 
memory  of  nonsense  sgrllables,  we  are  not  q.ualified 
to  pass  judgment  on  the  really  vital  questions 
which  are  so  numerous  in  the  field  of  memory,  and 
\thich  are  so  important  from,  the  standpoint  of  pure 
Bs37-chology ,  as  v;ell  as  for  the  applied  psychologist, 
be  he  educationist  in  the  common  or  in  the  broader 
sense  of  the  term.  Hence  if  we  rega^rd  nonsense 
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S3^11ables  as  msanin-less ,  v/e  aslc  v;liat  parallel 
is  there  heiiiveen  experiments  v/hich  have  heen 
conducted  with  them,' and  ordinary  memory  piirsTiLiits, 
since  the  mechanical  memory  of  material  ahsolutel:/ 
devoid  of  mee^ning  is  seldom  or  never  used  ?  foes 
the ’Curve  of  Forgetting’,  for  example , apply  to 
the  many  hinds  of  sensible  material  ? 

But  if  we  accept  the  fact  that  nonsense 
syllables  have  msinifold  associations,  vhich  give 
them  a  very  definite  meaning,  it  seems  that  they 
have  very  little  advantage  ove??  ordinary  sensible 
material,  The  latter  can  be  definitely  classified, 
as  for  examble,  the  classification  used  in  the 
experiments  on  the  special  memories.  Ihe  v;ords 
’ booh’ pen’ ,  etc,,  although  they  may  call  up 
associations  which  differ  to  some  extent  with 
different  individuals,  have  nevertheless  a  core 
of  meaning  which  is  constant.  Bhe  associations 
centre  arornd  a  certain  definite  concept  which 
is  denoted  bjr  the  word.  Sspecially  is  this  true 
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Y/itli  children,  'diose  c.ssoc  ini  ions  nre  not  so  vnriod 
o.s  those  of  ndnlts.  hiit  if  v/e  use  o.  nonsense  syll.libl 
e.g.  ''mon^,  v/e  mo.y  so.v  thofc  it  hc.s  very  little 
me  an  in:;;  yet  the  interpretation  of  that  sylD-ahlo  hy 

^S/'uaien,‘' 

a,  a-' rencii'-^. ,  noiild  Ids  decidedly  different  frDm 
that  Id;;  a  Scotcliruan,  lo  some,  it  noiild  be  a 
nonsense  syllable,  but  to  others  it  v/ould  be  full 
of  meaning,  -  the  meaning  var^'-ing  in  every  case, 
depending  on  past  experience  - 

In  whatever  light  v/e  rega,rd  nonsense  s;;llables, 
then,  -  -udiether  as  having  meaning  of  o.  varied 
nature,  or  as  being  meoningless,  the  advissfoility 
of  their  use  is  q.ue sti enable ,  From  our  point  of 


view,  in  testing  the  abilit;/  of  a  child  to  memorise 
bjr  2?ote,  we  would  Oudvocats  the  use  of  sense  words 
rather  than  nonsense  S3rllables,  for  the  reasons 
stated  above,  viz,  (a)  vjords  can  be  classified  in 
some  manner,  so  that  the  mes.ning  viiich  they  give 
can  be  of  a  sim.ilar  t^ype ,  e,g.  objects,  involving 
space  relations,  ofostract  words,  involving  finer 
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and  more  complex  habits,  etc.,  and  so  make  the 
meaning  core  as  definite  as  possible;  (b)  the 

core  of  meaning  is- more  constant  in  the  case  of 
sense  TJords,  especially  with  -“oiuiger  children. 

Letters  could  be  criticised  for  reasons 
similar  to  those  viiich  obtain  in  the  case  of 
nonsense  syllables.  Although  they  a^ppear  to  be 
mes,ningless  when  considered  superficially,  early 
training  almost  iiivariabljr  leads  to  a  great  varie$7/ 
of  mee^nings  being  attributed  to  them.  With  digits, 
hov/ever,  it  is  not  usual  to  build  up  as  many 
associations  as  vdth  letters.  In  teaching  the 
alphabet,  all  kinds  of  dsYices  are  used.  V/ith 
numbers,  this  is  not  so  generally  true.  Perhaps 
digits  v/ould  be  as  near  the  ideal  meaningless 
material  for  testing  that  innate  organic  plasticity 
as  Y'le  can  hope  to  obtodn  -  a,l though  none  of  this 
material  is  absolutely  ideal.  It  is  interesting 
to  note  with  reference  to  our  contention  that  # 
memory  and  intelligence  are  closely  linked. 
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that  intelligence  tests  freq^iiently  nse  digits,  in 

testing  this  plasticity  which  is  a  basic  factor 

in 

both  in  ' intelligence  end  memory/'. 

Ihe  us02f  of  objects,  pictures,  drawings,  sounds, 

etc  is  likewise  a  q.uestionable  method  of  attacking 

thereby 

the  stiidy  of  memory,  since  we  are  not  inYestigating 
the  rote  cape.cit^r  isolrted  from  proeviously  formed 
memory  habits,  nor  are  we  testing  those  functions 
which  operate  most  freq.uently  in  ewe ry- day  life. 

Since  thife  organic  factors  are  more  or  less  constant 
throughout  life,  and  since  they  can  be  but  little, 
improved, (if  at  all),  our  most  logical  policy 
would  seem  to  be  to  concentrateiupon  that  phase 
of  the  study  which  is  of  m.ore  vital  significance 
to  all  branches  of  education.  The  memory  for  isolated 
w/ords,  letters,  etc.,  is  not  nearly  so  importa,nt 
as  the  memory  for  the  significance  which  those 
wfords  possess  in  relation  to  others,  language  does 
not  consist  of  a  series  of  isolated,  discrete, 
impressions,  but  of  a  system  of  verbal  habits 
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I  v;liicli  are  inter- related  in  a  very  complex  raa,nner. 
j  Cons!?q.iiently  we  would  advocate  that  emphasis  he 
placed,  on  sensible  p.'^ssages,  -  tests  of  ^logical 
memory T  ,  rather  than  on  the  somewhat  donhtfiil 
i  process  of  memorising  isolated  nnits. 

Before  discussing  in  greater  deti.-il  the  exact 
i  nature  of  the  m.aterial  that  .appe...rs  to  he  more 
suited  to  investigat ■ ons  of  this  type,  however,  there 
is  one  further  problem  that  runs  para,llel  to 
the  vhole  cuestion  of  material,  namely,  the  problem, 
of  methods  og  memorising.  It  is  generally  accepted 
;  in  e6.ucational  circles  that  emphasis  has  been  placed 

I 

,  in  the  past  on  methods  of  teaching,  but  that  the 
;  modern  tendency  is  to  stress  methods  of  learning. 

j  The  two  must  necessarily  be  considered  in  relation 

I  • 

j  to  each  other,  since  they  are  both  dependent  on  the 

i 

i psychological  understanding  of  the  pupil.  However 

I  f 

I eficient  the  teaching  methods  ma^r  be,  it  is  futile 
I  to  expect  the  child  to  adopt  the  m.ost  economical 
and  the  best  methods  of  learning  without  guidance. 
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j  Meumami  says:  ^Memorisation  should  not  he  a  matter 

of  accidental  success  as  it  has  heen  in  the  past; 

I  not  should  it  he  given  over  to  the  blundering  efforts 

siiid  the  unsystematic  groping  of  the  child.  It  should 
!  the 

not  entail  ’1.  waste  of  time  and  of  energy  which 
^  necessarily  results  from  a  desultory  and  fortuitoiis 
!  procedure.  Ihe  teacher  must  raise  it  to  a  higher 
plane;  and  this  he  cm  do  hy  directing  his  pupils 
ill  their  process  of  learning  and  hy  adapting  their 
;  activitir  to  conform  v.ath  the  results  obtained  from 
investigations  of  the  conditions  of  economical 
learning^ 

At  present,  the  superiority  of  the  ^ Entire ^ 
method  over  the  ^Part^  method  is  generally  acknow¬ 
ledged.  According  to  the  entire  method  one  learns 
by  ’  repe0.ting  the  material  right  through  from 
beginning  to  end.  With  the  part  or  sectional  method, 
on  the  other  hand,  the  me^terial  is  divided  into 
sections,  -  for  example,  verses  of  a  poem;  each 
section  is  memorised  independent Ijr,  and  then  all  the 
sections  are  connected. Ihe  reasons  gener’^ally  given 
to  account  for  the  superiority  of  the  former  method, 
i  are:  (a)  The  attention  is  more  miformly  sustained 
!  in  the  entire  method,  since  new  mater ig 

'  Psyckoloay  OyA  ^^irninQ  ^^Q/('sh 
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contimiall37‘  "being  presented  as  v/e  pass  from  "beginn¬ 
ing  to  ^nd.d))  In  the  sectional  method,  there  is  a 
tendency  to  repeat  the  first  sections  more  often 
than  the  succeeding,  whereas  with  the  entire  method 
this  imeven  distribution  of  repetitions  is  avoided. 
Oc)  ho  rediuidant  associations  are  formed  in 
entire  learning, e,g  between  the  last  word  of  the 
section  and  the  first  word  of  the  same  section. 

(d)  the  entire  method,  the  material  is  impressed 

on  the  mind  b.s  a  whole,  and  hence  the  sense  of  the 

U 

passage  affords  some ^assistsince  in  learning' 

Two  main  objections  ha.ve  been  raised,  however, 
to  the  use  of  the  entire  method.  In  the  first  place, 
sections  s.lread3r  memorised  are  ^repeated,  rntil 
the  more  a.ifficult  sections  are  memorised;  8.nd 
secondl3^, the  middle  part  of  the  ps^ssage  iismllv 
suffers  because  the  attention  is  greater  tov;8.rds 
the  beginning  and  the  end.  Iience  we  find  the 
^Mixedf  method  seeking  to  8.void  the  defects  of  the 
others,  and  to  secure  their  8.dvantages.  Ihis  method 
renuires  that  the  material  should  be  divided  into 

Cf-  op.  oil'.,  pp 
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sections,  and  that  after  each  section  a  rause 

should  he  introdncel  in  the  r  adin^-;  the  --rinciple 

of  entire  learning  is  nevertheless  followed,  as  the 

individiial  reads  through  continuousljr  from  heginning 

to  end.  With  this  method,  attention  is  not  so 

lio.hle  to  fatigue,  as  with  entire  learning,  and 

the  weakness  of  associations  in  the  middle  sections 

is  thereby  avoided.  If  a  difficult  section  occurs, 

this  can  after  a  suitable  pause  be  attacked  with 

renewed  s.ttention,  and  if  the  section  is  not  i  '.med- 

iateljr  repeated.,  no  tmneoessary  associations  are 

formed,  'When  great  irregularities  in  the  material 

occur,  the  entir-^^  method  might  first  be  adopted, 

until  learner  becomes  conscious  of  the  definite 

parts  which  are  specially  difficult;  these  should- 

then  be  learned  separately,  after  vdiich  the  entire 
again 

method  should,  be  ad-opted., 

i7 

ITeumann  claims  that  the  method  which  is 
m.ost  '"'uitabl®,  dLepend-S  upon  the  grade  of  end.ovmient 
vdiich  the  child  possesses,  -  the  ehtire  method. 


Gunther  f^(^<^rytexnn : 


f  't/r  die  G.iei>eyt  rytctnteUe.  ,  •/'cH 

[G>uo!Te(jt  p.TjOsJ 
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l:eiiig  distinctly  adYantageous  in  the  case  of  highly 
intelligent  pnpils.  Menmann  contends  th  t  the  mixed 
5  method  is  most  fo-Yoiirahle  for  immediate  reproduction, 

I  and  that  for  retention,  the  entire  and  mixed  methods 

I  ^ 

-  are  of  eq.na.1  Yalne .  ilany  other  opinions  haYe  "been 

0 

$  expressed,  since  the  prblem  is  hy  no  means  new,(V/e 

^  fid 

!  find  that  Q,uintilian  offers  a  theoretical  solution.  / 

I  But  luiaiiimit:/  is  hardier  to  he  expected,  since  the 

1 

■i 

j  nature  of  the  material  employed  has  not  been  seriously 

i  ' 

;  considered,  honsense  S3ri]_ables,  and  sensible  passages 
!  of  Yaried  content  haYe  formed  the  basis  of  such 
:  experiments.  So  that  a  justifiable  assumption  is 

i 

'  that  a  more  explicit  classification  of  sensib.  e 
;  rnateria.1  might  assist  us  in  determining  which  method 
;  shoiild  be  used  to  adY8.ntage  in  an^’-  particular 

■  case. 

In  the  same  connection  we  find  lack  of 
•  agreement  with  reference  to  the  mo.ximum  length  of 
m8.teris.l  which  can  be  coiiYeniently  handled  b3r  the 
entire  method.  I'he  most  suitabl.e  distribution  of 
I  repetitions ,( problem  attacked  by  Ebbinghaus  with 

/oo- 

■  nonsense  material),  and  other  allied  problems, 

;  must,  it  seems,  depend  to  some  extent  oh  the  content 

r  V&Y  ,  Yof  hi  ^usk  of>~cih.  ^  ZoiJ 

hoc^xh'^  Chckp.ii  >/ 
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j  of  the  pa'^sage  hoing  learned.  iUid  it  is~/  also 

j  cLiiite  proh.  hie  t-iat  the  distribution  of  the 

1 

j  material  itself  is  a  ver^r  significant  factor 

i  in  all  memor""  worh.(Cf,  the  suggested  nroblem 

i 

on  page/^^). 

The  fundamental  contention  vdiich  this  paper 
'  seehs  to  establish,  and  for  TA/hich  purpose  the 
;  experimental  wor'k  here  reported  was  ima.ertahen, 

;  may  now  be  expressed  more  specifically.  V/e  claim 
I  on  a  pjbiori  grounds  that  more  emphasis  should  be 
I  placed  on  sensible  material,  as  stated  earlier, 
since  the  complex  memor^^  processes  of  the  normal 

j  individual  appear  to  be  more  closely  allied  to 

i 

such  tests  as  invol-ve  the  re^'^'embering  of  inter- 

!  related  ideas,  rather  than  to  the 'memory  for  isolated 

1 

i  im.pressions .  Our  next  contention  is  that  the 
i  many  problems  which  confront  us  in  the  field  of 
memor3r  may  possibly  be  more  easily  so'^ved  if  vie 
! studjr  carefully  the  reactions  of  individuals  to 
j passages  of  sensible  material  of  a  distinct  and 
j  homogeneous  tjrpe. 
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'^'o  illustrate  tills  second  contention,  -  vie 
might  suspect  on  a  priori  groimds,  that  the 
tectional  methods^  v;ould  give  the  "best  results  v;ith 
sensible  material  of  a 'certain  kind.  Difficulties 
that  arise  vhen  memorising  is  being  done  by  the 
entire  method,  might  be  overcome  if  ^le  found  that  for 
certain  peoi:le,  one  type  of  sensible  material  offered 
especial  difficulty.  Or,  tb  siua  u^p  the  essential 
feature  of  this  work,  the  variation  in  the  nature 
of  the  resu-lts  of  past  experiments  may  be  due  to 
the  fact  that  the  many  types  of  sensible  material 
that  are  commonly  encountered,  are  indeed  distinct; 
and  hence  more  attention  must  be  pc^id  to  the  exact 
nature  of  the  material  employed,  as  well  as  to  the 
other  ob^ictive  conditions  vhich  are  generally 
recognised. 

We  have  seen  how,  in  the  experiments  on  the 
T  special  memories^,  the  material  was  su.bdivided  in 
such  a  v/a^y  as  to  show  ma^rked  individual  differences 
in  respect  to  these  memories.  If  we  use  a  similar 
procedure,  substituting  sensible  prose  for  series  of 
discrete  impressions,  it  is  highl3r  probable  that 
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;  oiir  quest  will  le  simpli:' ied ,  provided  that  the 
'  material  he  made  ;.s  homogeneous  as  aossihle. 

I  IjT  we  examine  one  or  tv/o  passap:es  which 

I  lip-ve  been  used  in  former  i?ivesti. pat  ions  of 

;  n^ogical  memory T ,  the  need  for  this  classification 

i; 

I  becomes  evident.  Ihe  :'‘ollowing  selection,  ”fhe 
t  I't.rble  Statue”  ,  was  iised  by  Shaw  and  Pyle  in  their 

!  ^  jot 

;  studies  of  memory  with  school  children: 

\ 

I  dhe  ilarble  Statue  . 

-  (166  words,  67  ideas) 


A  yomig  |man|  worhed^y/ears]  to  carve|  a  vhitej 
m.arblej  statuej  of  a  beaut  if  ulj  girl  ]  She  grew 
prettier!  day  by  dsyrj  He  began  to  love  the  statue) 
so  well  that]  one  day  [he  said  to  it:j  ”I  would  give] 
everything  j  in  the  world)  if  3^011  v/ould  be  alive)  and 
be  m3r  wife.]”  Ju.st  then) the  clock  struck  [twelve  j 
and  the  cold)  stone  began  to  grow  v/arm,(  cheeks  re”,/ 
the  hair  brom,lths  lips  to  move.]  She  stepped  dovai, 
and  he  had  his  wish.j  The3r  lived  happil'^j  together) 
for  drears, I  aaid  three  [beaut if uip)  children |we?."e  born. 


]/)! hippie,  op- c<h,  ^  2.ocf. 


! 


So 


! 

I 


\  One  daylhe  was 

1 

very 

tire,'  ,|  and  grew 

|so  angry 

1  without  cause ] 

that 

he  struck  kc^^j 

3’ie  v.'eT.t,! 

I  kissed  I  each  child  j  and  her  InishindJ  stepped  hack  | 
upon  the  pedestal]  and  slovlp]  rew  coldj  pale) 

I  and  stif:^j  closed  her  eyes,)  and  viien  the  clock/ 

I  struck  midnight  1  she  was  a  statue)  ok  pure)  hitei 
I  marhle[  as  she  had  been jyears  hekorej  and  could  no 
\  hearj  the  sohs)  ok  her  husband)  and  children,  j 
i 

j  For  purposes  ok  comparison,  the  following 

:  passage,  used  by  vliipple ,  is  here  reproduced: 

I  Cicero. 

I  (125  words,  64  ideas) 

I  Cicero,  I  the  greatest]  of  the  Romaiij  orators  ,j 

I  W:.  s  bornj  at  Arpinurn,]  an  obsciire)  co^ontryj  tovai.  |  His 

I  f a.mi ly  I wa s  of  t h e  middle  c la s s  | only , J  and  wi th 0 ut 

i  wealth,  I  yet  he  rose  I  rapidlj^jthroiigh  the  ranics/of 
I  at 

I  Roman  I  of  fie  ial  sertiice)  until  the  agejof  fort^'-six 
j  he  became)  consul  .j  In  oratory]  he  is|b:"  luniYersal 

j  consent)  placed  side  “bj  side) with  Demosthenes ,|  or 

I 

1 

fOZ 


ri 


at  least  jclose  c.fte"'  him-j  siir  'as  ocljthe  at j 
Attic|oratoT’|in  brilliancy | :  iid -variet;,  it  l-.cked/ 

:  his  mor?]]  earnestness  ,  f  and  conseq.ueiit /im.  rsssive- 
s  ness  j  He  could  he  |  humourous  ,j  sarcastic  ,|  pathetic,^ 
i  ironical,)  satirical,]  and  when  he  us  mc.lipnaiit 
•his  mouth  v;as|  most  f oulj  ..nd  his  hitej  most] venomous/ 

I  His  delivery]  was  impassioned|  and  hierv,|  his  voice] 

:  strong,!  full,  I  and  sweet,]  his  figure)  Gall,|  graceful] 
i  and  impr e  s  s  i ve  ,) 

The  sa,me  investigator  employed  the  follor'ing 
passage  as  v/ell:  ^ 

Th  e  Hut  ch  H  ome  s  t  e ad 
( 1  Go  v7ords,  94  ideas  ) 

It  ws.s|  one]  of  those  spacious]  farm] houses , | 

:  with  high]  ridged  I  hut  lowly]  sloping]  roof  s  ,/ huil  '|in 
:  the  stj^le  I  handed  dovn  from  [:he  first  ]  Hut  cl' /  settlers, 

;  the  lov/|  pro  Jecting  )  eaves]  forming]  a  piazza]  along  the 
■  front)  caps,hle|of  heiiig  closed  up]  in  had  weather  J 
:  Under  this  [were  hm^  j  flails ,]  harness  ,|  ".^arious  ]j.tensllr 
:  of  husbandry j  and  nets]  for  fishing]  in  the  neighbouring 

;  /da. 

/W.  p  XJo 


riYer.  1  Benches  I  v/ere  Lmiltj  alonj  the  side  jtor  summer 
use;[  and  a  2;reat  [srinnin-  vdieelj  .t  one  end, J and  a 
0hurn|at  the  other,  |  sho-.-ed| t]'e  vc.rious|  uses /  ;:o  vhich 
this]  important  1  porch  I  might  he  devoted, j  From  this 
piaszaj one  might  enter  the  hall, j  which  formed/  the 
centrej of  the  mansion  juid  the  usualj place  of  residence/ 
Here(rows|oi  resplendent}  pevrte-:'^  ranged]  on  a  long/dressei 
dazzled}  the  eyes.j  In  one  cornerj  stood  a  huge}  bag/ 
o:^  wool,}  readgr]  to  he  spun; }  in  another/ a  giiantitp/ of 
linsep-v;ool^ey,|  justj  fr'om  the  loom;]  ears/ of  Indian/ 
corn  land  strings] of  driedj apples]  said  peaches/hrng  J 
in  gay  |festoons]  along  hhe  walls ,/  mingled]  with  the 
ga.udj  of  red  peppers.] 


Ihere  is  almost  as  much  difference  between 
these  passages,  selected  to  measure  the  ^substance 
memory^  as  between  nonsense  sjrllables  onicd  ‘^Ihe 
Loss  of  the  Ho7pal  G-eorge^' .  Flie  first  passage  involves 
ideas  of  various  types.  It  has  elements  of  narrative 
or  temporal  relation,  is  very  vrell  sprinkled  with 
emntional  terms,  and  contains  also  a  number  of  images 
of  various  kjaids ,  Ihe  second  selection  is  largely 
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of  a  temporal  nature,  v;ith  elements  of  logic  and 
emotion  also  present;  v/liile  the  third,  is  almost 
eiitlvelj  spacial  in  nature  ,  with  one  or  two 
viYid  images  added.  More  striking  examples  could 
be  found,  but  these  are  selected  because  of  the 
fact  that  they  have  been  used  by  several  different 
investigators. 

In  school  and  college  work,  the  student  is 
called  upon  to  learn  material  vdiich  is  Yevy  varied 
indeed.  Certain  phases  of  the  v/ork  give  difficulty, 
c.nd  naturally  individual  differences  are  very 
marked.  It  seems  reasonable  t’o  siippose  tha.t  a 
careful  analysis  of  sensible  material  into  as  many 
distinct  elements  as  possible,  would  enable'  us  to 
discover  these  individual  difficulties.  We  would 
then  be  in  a  better  position  to  advise  as  to  the 
best  methods  of  work,  the  places  vdiere  emphasis  is 
needed,  and,  conceivably,  to  dic^gnose  a  student ^s 
special  sibilities  and  vocational  dispositions. 

As  to  the  number  of  subdivisions  which  can 
be  made,  it  is  dangerous  at  present  to  give  any 
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any  final  prono-oncement .  But  a  startiip-  point 
along  these  lines,  '^our  clearly  defined  types  of 
passages  were  selected,  imder  the  headings: 

(a)  Spatial  matter,  or  description-r  passages  con¬ 
taining  ideE,s  related  spatially;  (h)  Temporal  matter 
or  narrative  -  in  which  the  ideas  are  related  in 
a  time  series;  (c)  Passages  of  sensors  content,  - 
imagery,-  in  vfiich  the  various  types  of  im.ages  are 
foimd;  (d)  Logical  passa^ges,  -  iising  the  jj-erm 
’logical^  in  a  sense  decidedly  more  narrow  than 
that  in  vhicli  former  investigators  have  done, 

Insteaml  of  includ.iiig  all  types  of  sensihle  material 
mider  this  term,  we  are  limiting  its  application 
to  passages  of  logical  arguiment ,  involving  a  contin¬ 
uous  train  of  reasoning. 

Each  of  these  types  may  he  subdivided;  and 
me.rij  cinditiond  enter  in  \mich  male  it  possible'  to 
secure  passages  of  spa^tial  material,  for  instance  by 
no  means  eaul  in  5ufficulty.  of  these  variables 

were  suggested  by  the  experimental  work  here 
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described.  Otliers  Vv'oiild  imdor.btedly  ’'e  discovered 
tipon  iiirtlier  investi.g£itioii.  But  the  start inp  j.omt 
of  our  procedure  v/as  that  there  is  a  marked  differ¬ 
ence  between  descriptive  material  and  logical  or 
temporal;  and  that  if  notable  individual  differences 
coiild  be  discovered  in  respect  to  these  general 
types,  then  perhaps  such  a  discovery  would  lead  to 
the  solution  of  many  further  problems  v/hich  have 
not  so  far  been  solved,  and  some  of  v/hich  have  not 
yet  been  isolated..  It  v/as  also  thought  to  be  more 
advantageous  to  test  a  stud.ent^s  power  of  grasping 
space  relations,  for  example,-  in  a  passage  of  prose 
v.here  suo:a  relations  were  specificalljr  involved, 
than  to  experiment  with  such  isolated  units  as  e.g, 
geometrica,!  figures. 

The  passages  employed  v/ere  selected  ,  (  one 
of  each  of  the  above  tjrpes)  from  works  of  standard 
authors,  such  as  v/ould  be  commonly  met  in  school 
v/ork,  The  first  difficulty  in  such  a  selection 
was,  of  course,  that  it  Is  not  alv/ays  easy  to  find 
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passages  of  suitable  length  containing  idetis  of 
the  one  Ivincl.  hatiirall;/’  in  the  same  paragraph, 
one  frequently  finds  material  belonging  to 
several  types.  But  it  is  comparatively  easy  to 
distinguish  such  passages  as  were  evehtually  chosen, 
since  the  difference  in  content  is  q.uite  distinct. 

As  will  be  pointed  out  later,  should  a  passage 
Y/hich  is  selected  for,  say,  its  spatial  contend 
contain  a  feY;  ideas  related  temporally  or  logically 
the  method  of  scoring  may  readily  be  adjusted  to 
allo\Y  for  this.  But  in  the  present  insj?ance,no 
such  adjustment  was  necessary. 

After  selecting 'the  passages,  they  v/ere 
adjusted  to  a  length  suited  to  the  time  available 
for  learning,  and  to  the  calibre  of  the  student  s 
being  emplo3red  as  subjects.  In  order  to  do  this, 
esLch  passage  v/as  given  to  s-  small  group,  under 
conditions  similar  to  those  which  obtained  in  the 
case  of  the  experiment  proper.  It  was  thus  on 
easy  task  to  arrange  the  length  of  er ch  selection 
so  that  it  could  be  mastered  bv  a  norms?.!  person 
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in  a  class  period  of  ani^f  hour.  Alout  tv/enty  seven 
ideas 

or  twenty  eight  was  a  convenient  mmiher,  altho^ijh, 
o”  course,  certain  other  factors,  such  a,s  nature 
of  material  etc.,  enter  here.  It  was  also  deemed 
advise  hie  to  s.rrange  the  passages  so  that  the 
numher  of  Yevj  unusual  names  would  not  he  great 
and.  would  he  ahoiit  equal  in  each  passage. 

The  experimente.1  method  was  as  follows. 

The  subjects  were  memhers  of  a  class  in  Psychology 
in  the  University  of  Alherta.  Pr.J.  A,  ICa.cPonald. , 
who  was  lecturing  to  this  class,  and.  under  whose 
direction  this  v;orh  was  done,  was  the  only  experiment 
er.  So  th^t  variations  in  results  due  to  slight 
differences  in  proced-ure  were  entireljr  avoided. 
Further,  the  d.etails  of  proceduire  were  so  arranged. 
that  such  variafeions  would,  not  occur  even  if 
d.ifferent  experimenters  were  in  charge,  if  the 
instructions  were  follov'/ed  carefully. 

The  nature  of  the  class  was  siich  that  the 
co-operation  of  the  memhers  v/as  readil^r  secured. 


Q 
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Being  students  of  Bsycuology,  the  experiment  v/as 
one  v.hicli  interested  them  from  the  point  of  view 
of  the  study  itself,  as  well  as  from  the  personal 
sta-iidpoint.  The  objects  of  the  investigation  were 
explained  to  them,  and  the  necessity  for  following 
the  instructions  was  duly  impressed  upon  them.  In 
these  respects,  the  conditions  could  not  have  heeii 
more  satisfactorjr. 

The  passages  of  spatial,  temporal,  imagery 
s,nd  logical  content  v/ere  treated  on  different  days, 
Bach  student  was  given  a  copy  of  the  passage  to  W 
he  lea.rned,  after  the  procedure  to  he  followed  v/as 
clearly  imderstood.  .Their  instructions  v/ere ,  to 
read  the  passage  throu.  gh  carefully  once,  from 
heginning  to  end,  reproducing  on  a  hle.nk  sheet  of 
paper  all  that  the^r  could  after  just  one  reading. 
Thejr  understood  that  it  made  no  difference  to  their 
class  standing  if ’they  could,  reprod-uce  nothing. 

In  the  process  of  rea^ding  the  passage,  under  no 
conditions  must  they  go  hack  and  re-read  any  one 
section  of  it.  A  ^read-ing^  consisted  of  read.ing 
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the  v/hole  passage  onoe,  v'ith  no  repetition  of  any 
phrase  or  name  contained  in  it,  vdiatever.  IVlien 
they  hads^  rep?-'’odnced  all  that  they  could  after  the 
first  reading,  the  reproduction  v/as  covered,  and 
not  referred  to  again.  Each  student,  in  his  ov-n  time, 
then  preceded  in  a  similar  me.nner  to  read  Mie  passage 
a  second  time,  and  reproduce  all  that  he  could  after¬ 
wards.  Reproduction  number  two  was  liice^vise  covered, 
and  the  pass£;,ge  \ras  read  a  third  tim.e.  Ihis  continued 
imtil  they  had  learned  the  Y/hole  ,  or  until  they 
could  learn  no  more.  Hiey  understood  of  course, 
that  the  ideas  contained  in  the  passage  need  not.  be 
reproduced  verbatim,  bu.t  simply  in  the  correct  seaiience, 
ho  attempt  was  made  to  underline  words  reproduced 
which  Y/ere  the  same  as  those  in  the  original  passage, 
as  v/as  the  case  v/ith  V.hipplehs  experiments  with 
sensible  prose. 

Ihe  students  themselves  marked  their  ov/n 
individual  results,  fhis  again  was  q^aite  possible 
v/ith  a  class  of  this  tj/pe .  Ihe  instructions  were 
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definite,  and  t"'e  sjrstem  of  marking  was  such  that 
the  results  were  aco'arate.  Each  passage  was  divided 
into  ^ ideas as  indicated  in  the  actual  passages 
used,  which  are  appended,  (  Appendix  I,  pp.i  -  xiv.) 
The  process  of  dividing  such  material  into  ^ideas', 
is  quite  familiar  to  experimenters  v'ith  sensihle 
;  material.  It  is  even  more  easilj?-  performed  in  the 
present  case,  since  the  ideas  in  each  passage  are 
related  in  a  definite  and  constant  way.  An^idea^ 

is  s.  word  or  uhrase  which  constitutes  an  element 

I 

;  in  the  passage,  which  is  distinct,  necessary  to 

I  the  content,  and  not.  divisible  into  further  elements. 

! 

I  haturally  the  ideas  in  the  different  passa,ges  are 
I  of  such  a  nature  that  their  relation  to  each  other 
:  is  6.istinct,  The  results  were  calculated  in  percent- 
i  ages  of  the  total  number  of  ideas,  and  were  gra.phed 
j  against  the  number  of  repetitions .(  See  Appendix  II, 

I  pp  ,xvii  “  xli  ,  )  .  h 

i 

i  After  a  period  of  two  weeks,  -  which  was  suff¬ 

iciently  long  to  enable  the  effect  of  recency  of  one 
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of  passage  to  have  becom  ■  negligible,  -  the 
students  were  asked,  vuthout  warning,  to  repro'uce 
v;hat  they  could  of  each  "as sage  in  turn,  ho  one 
had  expected  this,  and  access  to  the  passages  was 
not  possible  during  the  interval,, in  any  case,  A 
few  days  later,  a  passage  of  nonsense  syllables 
was  learned  similarly,  u/ith  a  viev;  to  determining, 

(in  case  any  very  great  differences  of  ability  in 
learning  one  of  the  sensible  passages  was  observed), 
if  this  type  of  material  showed  any  ma.rked  signif ica.nce . 
Finally,  the  students  added  an^r  points  of  interest 
brought  out  by  introspection.  Some  of  these  proved 
to  be  very  suggestive,  as  v/ill  be  shown,  later. 

In  the  case  of  the  Imagery  passages,  -  by 
which  is  meant  prose  material  isjontaining  Yery  vivid 
images  of  all  kinds,  ■“  it  was  the  discovered  that 
an  unsuitable  choice  had  been  madeijl,  since  the 
images  ?/ere  largely  of  the  visual  type,  (Imagery 
Passage  huimber  I,  Appendix  I,  p  i  )  Ihere  wa,s  not 
sufficient  variation  to  warrant  the  inclusion  of 
the  data  obtained  in  the  final  resuljrs,  hhen 
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I  another  passage ,( Imagery  Passage  Humber  II,  Appendix  I 
p  iii,)  'ivas  used,  which  overcame  this  difficulty, 
the  nature  of  the  scene  was  so  familiar  that  its 
results  were  discarded  also.  The  students  said  that, 
althoiogii  they  did  not  remember  reading  that  identical 
selection,  (  this  particular  passage  was  composed  for 
the  purpose,)  jet  thej  had  pictured  to  themselves, 
hiuidreds  of  times,  scenes  of  that  nature,  Conseq.uently 
!  lack  of  time  necessitated  that  work  v/ith  this  very 

I 

j  interesting  and.  important  branch  of  sensible  ipaterial 
!  be  postponed  until  a  later  date, 

I  In  the  case  of  the  Spatial  material,  the 

first  passage,  (Spatial  Passage  Humber  I,  Appendix  I 
p  V  )  included  very  familiar  objects  in  a  very 
!  limited.,  compact  group,  -  the  interior  of  a  room.  The 
I  second  passage,  however,  (  Appendix  I  p  vi  )  gave 
I  a  much  greater  range  from  the  standpoint  of  space, 
i  and  v/as  chosen  finally  as  more  suitable  for  present 

I 

I  purposes,  since  it  was  more  in  keeping  wd)th  the 
nature  of  the  Temporal  passsige,  nevertheless  the  . 


! 
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work  done  s-u^gested  another  interesting  problem,  which 
might  well  receive  attention;  that  is,  as  to  how  far 
the  extent  of  the  spatial  pictures  affects  reproduction, 
and  as  to  the  individiial  peciiliarities  which  experim¬ 
ents  with  spatial  groups  of  various  degrees  of  exten¬ 
siveness  would  discover.  This  v/ouls  apply,  of  coiirse, 
to  passages  of  temporal  raatter  also,  A  more  detailed 
discuission  of  this  point  will  be  returned  to  later. 

(  See  p  /yo  ) , 

In  the  case  of  the  first  Temporal  passage, 

(  See  Ajipendix  I  p  viii),  the  number  of  peculiar 
namessA,  and  the  general  nature  of  the  ideas,  proved 
j  to  be  rather  serious  handicaps.  The  length,  too,  v/as 
I  not  properly  adjusted  to  suit  the  requirements  of 

;  the  experiment.  Consequently  Passage  humber  II,  (  AppI 

I 

I  p  X  ),  was  chosen,  and  arrsinged  so  as  to  overcome 
j  these  difficulties.  It  may  be  added,  that  the  number 
I  of  very  unusual  names  Y/as  carefully  ‘watched  in  select- 
i  ing  each  of  the  passages  vdiich  v/ere  finally  used. 
Further,  in  scoring,  any  ideas  in  a  passage  seeming  to 
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pertain  to  the  nature  o-^'  the  ideas  of  one  of  the 
other  types,  were  noted,  so  that  this  difficulty 
could  he  overcome  hy  careful  marking. 


Results  and  Conclusions, 

The  data  obtained,  are  tabulated,  and  will  be 

I  found  ibn  Appendix  II.  It  will  be  noted  that  the 

’  size  of  the  group  is  extremely  limited,  (forty-nine 

i 

i  cases).  Ihe  purpose  of  this  work,  however,  was  not 

i 

I  to  secure  decisive  results,  but  to  begin  a  nev/  line 
of  attack  upon  the  general  problems  of  memory  ,  and 
to  see  if  aiiTr  suggestive  facts  would  be  shovm.  As 
will  be  indicated,  many  closely  allied  problems 
have  thus  been  isolated,  with  a  view  to  continuing 
fiirther  the  work  along  these  'lines. 
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TAEL5  iruIviBER  Y.  (Ap^'endix  II,  p  xxvi  ) 

This  talkie  wg,s  compiled  from  the  data  contained 
in  I^.hles  I  -  IV  (App'  II,  pp  ^r±i±  -  xxv  )  as  follows 
Ihe  individiial  graphs  of  each  stMent^s  results 
were  studied,  and  the  numher  of  oases  where  marlced 
sup'^riority  was  shown  in  the  case  of  the  Temporal 
passage,  was  thus  obtained.  This  was  repeated  with 
reference  to  superiority  in  Spatial  and  Logical 
memory.  It  vrill  be  seen  ths.t  whereas  2^  students 
Yiere  markedly  superior  in  Temporal,  only  6  were  su^^ 
erior  in  Logice,!,  and  3  SpeLtial.  In  13  cs-ses, 
no  distinct  difference  was  shorn,  with  respect  to 
the  sensible  material,  alhhough,  as  v/ould  be  expectea 
the  resiilts  with  nonsense  syllables  v/ere  in  every 
case  very  much  lower  than  the  results  with  the  prose 
passages. 

The  results  of  selecting  those  cases  which 
shoT/ed  marked  inferiorit3r  in  one  kind  of  material, 
bear  out  these  results  in  the  case  of  the  Temporal 
passage,  onl^r  3  students  finding  this  to  give  the 
worst  results. 
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To  indicate  inoregf  specif ica:^  ly  the  standard  W 
which  v/as  employed  in  compiling  this  table,  a  few 
tjrpical  graphs  are  appended, 

G-raph  hum.be r  I,  f Apr. II  p  xioci  ),  gives  the 
results'  of  the  work  of  a  student  v;ho  found  least 
difficultir  with  the  Temporal  m.aterial,  and  v%o 

I  met  with  comparatively  little  success  in  the  c.  se 

I 

I  of  the  logical  passage.  Cases  siich  as  this  show  how 
great  variation  in  me-ory  capacity  exists,  when 
sensible  material,  usually  treated  as  a  class  rnit , 

:  is  subdivided  into  distinct  elements. 

I  '  l-paTh  ITumber  II  (Apr  II  p  xxxii)  similarly 

i 

i  shows  ths,t  this  student  found  Temporal  matter  euslsv 
to  haaidle;  but  there  is  not  so  distinct  a  difference 
between  Spe.tial  e^nd  Logica.1  as  in  the  first  case. 

! 

I  G-rarh  humber  III  (App  II  p  xxxii i  )  is  an 

example  of  a  student  who  finds  each  type  of  material 

I  to  be^of  eaual  difficulty;  and  such  cases  as  this 
Y/ere ,  of  course,  discarded  in  compiling  Table  Humber 
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G-rax)li  I^umber  IV.  (Apr  II  p  xxxiv  ),  shows 
hov;  this  student  found  the  Logical  passage  very 
much  more  difficult  th  n  either  the  lenporal  or  the 
Spatial  passages,  -  the  two  latter  being-  learned 
with  almost  equ.  1  ease. 


G-rauh  Lumber  V,  (App  II  p  xxxv  )  and 
Crrauh  Lumber  VI .  (App  II  p  xxxvi ) .  —  Spatial 
material  learned  badly,  compared  with  Temporal  and 
Logical . 

G- r a uh ^.^Lumb e r  VII.  (App  II  p  xxxvi i  ) 

Logical  memorjr  superior  to  Temporal,  and  SxDatial 
mem.ory  very  inferior. 
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results  seero  to  justify  :t  the  outset, 
the  contention  which  led  to  th:‘  s  preliminary 
experiment  on  the  subdivision  of e sensible  material 
for  purposes  of  investigating-  memory  peculiarities. 
And  if  that  one  point  alone  c  n  be  thoroughly 
established,  then  this  work  v/ill  have  achieved  its 
aim,  leaving  concrete  conclusions  to  later  research. 

i 

Table  hujnber  V  also  includ.es  a  record  of  the 
:  cases  in  which  retention  for  one  type  of  material 
I  was  superior  to  that  for  others."'  Retention  v:as 
measured  bjr  the  amount  remembered  after  an  interval 
i  of  two  weeks  had  elapsed,  between  learning  and  recall, 
-  keeping  in  mind  not  the  actual  amount  remembered, 

;  bxit  the  relation  of  this  amount  to  the  percentage 
I  of  the  passage  that  ms  learned  in  the  first  place; 

I  i,e.  the  amoimt  forgotten  is  the  main  factor  on 

i 

which  this  section  of  the  results  rests.  Thus  the 
best  retentivity  is  shomi  in  the  case  of  Temporal 

j  and  Logical  material;  the  worst,  in  the  case  of 

! 

I  Spatial  material. 
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The  small  sir.e  of  tlie  group  forbids  us  to 
draw  any  definite  conclusions,  nevertheless,  v/e 
seem  to  be  justified  'in  saving  that  memory  for 
spatial  material  shows  a  distinct  difference,  (in 
this  group,  an  inferiority,)  from  memory  for  logical 
and  temporal  material.  The  greatest  difference 
appears  to  be  between  spatial  cnid  the  other  two 
types;  anid  this  is  possibly  whit  we  might  expect, 
since  subjective  opinion  would  seem  to  point  to  a 
greater  similarity  in  the  nature  of  the  content 
of  the  logical  and  temporal  selections.  But  the 
difference  between  the  results  for  these  two  some¬ 
what  similar  t^rpes  of  material  is  great  enough  to 
. justify  the  distinction  between  them. 

From  these  resrfts  the  suggestive  probleijr^ 
of  the  relationship  between  abnormal  or  subnormal 
memory  ability  in  one  special  type  of  material,  and 
ability  in  certain  school  subjects,  has  been 
isolated.  This  is  discussed  later,  under  the  heading 
'^Further  Problems’-,  (See  V3.ge  ixcj  ) , 
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IcSol  n e r  VI.  (Ap-ena.i^c  II,  page  xxvii) 

sh0\7s  the  relative  amoimts  le:..rned  at  each  of  the 
first  three  repetitions.  Here  again  si^atial  material 
appears  to  give  results  v.hich  differ  markedly  from 
those  with  logical  and  temporal  material.  The  left 
hand  section  of  the  ta-hle  shows  that  with  the  logical 
passage,  most  was  learned  in  the  first  repetition,  hy 
17  students,  and  in  onli^  7  cases  v/as  the  second 
repetition  superior.  This  in  is  accordance  with 
current  viev/s,  -  that  the  first  repetition  is  the 
most  improtant  in  any  memory  work.  With  temporal 
material,  howrever,  there  7[ere  22  cases  which  found 
the  first  repetition  to  give  the  test  results,  and 
22  oases  in  which  the  second  repetition  wus  the  best. 
With  spatial  material,  the  first  repetition  is  of 
least  importance,  the  second  and  third  giving  the 
"best  results  in  17  cases.  These  figures  are 
corroborated  hy  stud:/ing  the  repetitions  which  gave 
the  least  amount  of  learning. 
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Again  remembering  the  small  size  of  the 
gror.p,  and  therefore  refraining  from  moiiving  sv/eeping 
0 onclusions ,  we  may  nevertheless  say  that  the  fairly 
popular  opinion  that  the  first  repetition  gives  the 
best  resu,lts,  needs  further  vsrrf3ring  from  the  point 
of  view  of  these  new  subdivisions  of  sensible  material 
In  this  v'ay,  fresh  differences  may  be  discovered, 
which  may  ha,ve  fLir-reaching  effects  upon  the  laws  of 
learning,  especially  if  the  correlation  betv;een  abilit 
in  these  elements  and  any  school  subjects  is  shorn  to 
be  high. 

Tables  VII  and  VIII.  ( App . 1 1  pp  zoDr i i i  - rxix ) 
were  compiled  iritli  a  view  to  testing  the  Isiw  of  the 
superioritjr  of  the  first  repetition  from  the  point  of 
vievr  of  the  group  and  of  sensible  m.aterial  taaen  as 
a  r/hole.  If  the  group  heml  thris  been  shorn,  to  be 
abnormal  from  the  point  of  view  of  former  findings, 
then  the  abobe  results  might  not  be  as  significant 
as  we  have  claimed  them  to  be.  Accordingly  the 
number  of  cases  in  which  the  first  repetition  v/as 
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superior  in  all  three  types  of  material,  v/as  obtained, 
and  this  was  repeated  v;ith  reference  to  the  second  and 
third  repetitions.  The  number  of  cases  which  showed 
the  first,  second,  and  third  repetitions  respectively 
inferioi.-,  in  all  three  types  of  material,  was  next 
calculated . 

Tsfole  VII  indicates  the  validity  of  the 

•general  law,  -  that  the  first  repetition,  on  the 
u 

whole,  is  sperior,  40  cases  findin-g  this  to  be  true, 
as  against  ^  who  found  the  second  repetition  the  best, 
and  only  1  who  fomid  the  third  repepition  the  best. 

Table  VIII  also  supports  this  from  the 
point  of  view  of  the  repetition  giving  the  worst 
results e  (In  the  case  of  students  taking  more  than 
three  repetitions  to  learn  any  passage,  -  a 
compara-tively  small  group,  -  the  first  three  only  weie 
used. ) 

These  results  show  that  while  the  general 
lav/s  hold  for  the  collective  material,  -  for  the 
so-  called  ^logical’  or  sensible  material,  thej?- 


do  not  necessarily  hold  in  the  case  of  each  of  the 
el-omentary  divisions  vhich  are  possible.  Sensible 
material  can  be  analjrsi-ed  into  mcny  types,  more 
elementary  in  na.t\ire,  and  hence  more  uniform.  If 
the  problem  vere  atta^cked  from  this  an  :le,  undoubt¬ 
edly  cin  increa-sed  imderstaondin;^’  of  the  lav/s  govern¬ 
ing  success  in  the  various  branches  of  learning 
would  result. 

Table  ITamber  IX.  (Ap.p^II  p  sxx.  )  and  Ctraph 
iTumber  XI  (App.II  pxli  ) ,  shoviT  a  similar .  resiilt . 

This.  ta.ble  was  com.piled  bj^  averaging  the  amount 
learned  at  each  repetition  in  each  type  of  material. 
The  graph  was  constructed  from  the  table;  but 
Ydiere  the  one  hundred  per  cent  mark  had  been  reached 
the  value  for  subseq.uent  repetitions  was  at  ken  as 
one  hundred . 

From  the  graph  vje  see  that  there  is  a  slight 
superiority  in  the  cas'^  of  temporal  material,  over 
logical  and  spatial.  There  is  also  a  yqtj  marked 
6.ifference  between  the  capanitjr  for  learning 
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sensible  material  and  that  for  nonsense  syllables. 

Ohe  group  resiilts  also  shov/  clearly  that  in 
the  case  of  temporal.,  logical,  and  nonsense  material, 
the  first  repetition  is  the  best.  In  the  case  of 
spatial  material,  the  second  is  the  best.  Ihese 
facts  bear  out  what  was  foiuid  in  the  analysis  of 
individual  results.  (Table  VI). 

The  order  of  recall  shows  that  temporal 
material  lasts  longer  than  logical,  and  logical 
is  retained  longer  than  spatial.  On  the  whole, 
spatial  material  was  the  hardest  to  learn,  and 
was  least  remembered.  Individual  results  would 
Iwiith  very  few  exceptions)  likewise  tend  to  bear 
out  the  fact  that  the  old  adage  ”Sasy  come,  easy 
go^'  is  false. 
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Criticisms . 

^he  limitations  of  so  small  a  piece  of  work 
are  indeed  manjr  and  olvious.  V/e  may  pass  ov"r  the 
lack  of  conclusiYe  evidence  and  the  very  restricted 
group  \7ith  vjhich  the  experiments  were  conducted, 
since  our  aim  at  this  stage  has  keen  to  suggest  new 
lines  of  attack,  rather  than  to  arrive  at  definite 
experimental  results.  It  is  perhaps  advisable,  how¬ 
ever,  to  suggest  that  one  of  the  main  criticisms  of 
the  method  here  em.ployed  will  rudouhtedly  he  from  the 
standpoint  of  the  equality  of  difficultjr  of  these 
various  tjrpes  of  material, Eow  csin  we  guarantee  that 
the  passages  of  spatial,  temporal,  imagery,  and 
logical  content  are  comparable  mits?  Does  the  fact 
that  a  student  does  well  ^.^’ith  one  passage,  and  poorly 
v;ith  another,  indicate  anything  except  that  the 
materia.!  is  not  uniformly  difficult?  For  example,  v/e 
foirnd  that  the  group  results  were  highest  in  the 
case  of  'leraporal  material.  Ihis  ma^r  mean  either  that 
the  temporal  passage  was  comparatively  more  easy,  or 
that  these  students  possessed  on  an  average  superior 


ability  in  memory  for  teraporol  materi:!. 

The  q.nestion  ie  an  'riKortant  one,  hut  the 
dl'^fiLOulty  thus  su^gyested  is  not  i.'isurmoimtahle . 

Vroen  the  advocates  of  the  use??  of  nonsense  syllables 
or  of  isolated  words  emphasise^^  the  fact  thct  such 
materia]-  makes  it  o,  very  simple  ma.tter  to  compose  tests 
e(iual  in  Quantity  and  quality,  there  are  two  significant 
points  which  need  further  consideration.  Both  of  these 
points  have  been  discussed  already;  but  for  the  sake 
of  emphasis,  we  reiterate  that  it  is  very  difficult 
indeed  to  ensure  that  nonsense  syllables  or  isolated, 
words  are  of  ec,ual  difficulty;  and  secondly,  if  in 
order  to  obtain  this  g^uestionable  uniformity,  we 
use  such  material,  what  have  we  gained?  \diat  do  tests 
with  nonsense  syllables  indicate,  after  we  have 
experimented  v/itli  them^  There  is  very  little  that 
can  be  deduced,  that  is  of ^importance  to  education, 
from  resuljrs  of  that  type;  and  hence,  it  seems  hardly 
advisable  to  co^atinue  extensive  reses.rch  along  these 
time-honoured  lines. 
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But  if  v/e  concentrate  oul?  attention  nn  tlie 
various  tyres  of  sensible  material,  the  results  are 
li'vely  to  give  far  more  assistance  in  educational 
pursuits,  si2ice  we  are  dealing  with  factors  which 
are  of  vital  importance  to  school  life.  Sven  if 
we  sacrifice  some  . element  of  eq.uality  of  the  tests 
employed,  ~  .2nd  this  is  s.  supposition,  rather  than 
an  admission,  -  we  appear  to  have  gained  a  great 
deal  from  the  point  of  view  of  content.  But  it  is 
possible,  with  care,  to  ensure  that  the  different 
types  of  sensible  passages  are  of  eq.ual  difficulty. 
In  the  case  of  this  experiment,  for  instance,  al¬ 
though  the  sixe  of  the  group  is  small,  nevertheless 
the  similaritj/  between  the  curves  of  learning  of 
the  three  sensible  selections  is  so  great  as  to 
indicate  that  thejr  presented  on  the  whole  practic¬ 
ally  the  same  amount  of  difficulty,  from  the  point 
of  view  of  individual  subjects,  thay  are  very  diff¬ 
erent.  But  that  is  ^ust  what  we  a-^e  trying  to 
discover;  for  these  differences  represent  personal 


1 
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peculiarities  which  nay  prove  to  he  of  great  diagnos¬ 
tic  value. 

Also,  hy  arranging  the  material  so  tl.at  each 
passage  contains  the  same  number  of  ideas,  the  same 
number  of  unusua.!  names,  (making  tliat  number  as  small 
as  -possible,)  and  by  scoring  the  results  in  such  a 
manner  that  any  undue  difference  in  q.uality  is  taken 
into  consideration,  eq.ualit3r  can  be  secured  more 
readily,  and  more  surely,  than  in  the  case  of  nonsense 
mat'rial.  Further,  if  this  solution  does  not  prove 
to  be  satisfactory,  or  if  personal  prejudices  are 
not  thereby  overcome,  the  problem  may  be  solved 
scientifically  "03^  establishing  agem  sex,  pr  mental 
abilit3r  norms,  -  a  task  which  offers  no  very  great 
difficulties  vdiatever. 


*  ■  ^ 
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Further  ProTplems. 


In  order  to  "bring  out  more  clearly  the  main 
significance  of  the  ideas  underlying  this  experim¬ 
ental  work,  a  few  problems  are  here  siiggested,  which 
might  lead  to  more  decisive  results.  Hie  solution 
of  such  problems  would  not  omly  test  the  validity 
of  this  proposed  method  of  procedure,  but  in  all, 
probability  would  also  throw  light  on  many  phases 
of  the  learning  process  about  which  we  are  not  at 
present  very  clear.  In  the  coiirse  of  a  close  study 
of  the  field,  on^  discovers  an  infinite  number  of 
pathimys  which  would  be  very  interesting  to  explore 
wmpirically.  But  a  feu  of  the  most  obvious  of  these 

will  serve  the  purpose  of  this  paper,  since  it  is 

shtemp;^  to 

not  necessary  or  a0-visable  to  consider  euerj  detail 
of  so  complex  a  subject  in  a  treatise  of  limited 
length.  Ihe  inadvisability  of  taking  up  too  much 
of '’thectime  of  the  class  wiiich  acted  as  subjects, 
as  well  a.s  other  factors,  have  mads  it  necessary 
to  defer  attacking  these  problems  experimentally 
until  some  time  in  the  near  future. 
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j  -*-s  has  heen  noted,  these  subdivisions  of 

!  sensible  material  may  be  classified  further  into 

I 

groups  more  elementary  in  nature,  and  futiilre  experi¬ 
ments  will  doubtless  isolate  these.  The  present 
ihvestigation  has  suggested  a  few  concrete  differences 
which  exist  between  various  passages  which  have  been 
grouped  raider  one  of  the  four  general  cl..,sses  suggest- 
;  ed  at  the  outset.  These  Y/ill  therefore  be  considered 
;  in  turn. 

j  narrative  I^terial  may  vary  in  several  v/ajrs . 

I  The  most  obvious  variation  is  perhaps  in  relation  to 
‘  the  length  of  the  time  series  v/hich  is  involved  in  the 
I  passage  being  learned.  For  example,  the  narrative  may 
consist  of  a  series  of  events  which  take  place  during 
I  a  very  short  period;  or,  it  may  involve  a  summ-ary  o,^ 
the  special  events  v;hich  follow  in  sequence  over  a 
'  considerable  number  of  years.  The  role  of  habit  is 
possibly  of  considerable  importance  in  determining 
j  the  peculiarities  of  individuals  in  respect  to  memory 

i 

I 

I  for  such  ma.terial;  and  it  would  be  interesting  to 

:  discover  just  how  far  these  differences  occur. 

i 

I 
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It  is/  possilDle  that  the  History  specialist  v/oiild 
differ  greatly  from  the  student  of  English, and,  if 
so,  the  causes  of  the  variations  would  he  an  interest¬ 
ing  prohlem.  If  it  were  found  that  the  students 
whose  specialty  was  some  sxich  phase  of  literature 
as  ^English  novelists  of  the  eighteenth  century^  , 
were  decidedl^.rmore  efficient  with  regard  to  temporal 
passages  involving  a  short  period  of  time,  while 
students  of  G-eology  found  those  passages  involving 
long  periods  of  time  more  easy  to  learn,  then  some 
im.portant  infotms.tion  would  he  gleaned,  and  the 
effect  of  hahit  would  he  very  clearly  demonstrated. 

Again,  temporal  passages  freq.uently  occur,  in 
which  the  events  are  not  recorded  in  direct  time 
seq.uence,  Ihe  reader  is  Haken  hack^  to  some  incid¬ 
ents  which  happened  ea-rlier;  ^hd  the  effect  i^  often 
confusing  to  many  individuals.  Students  of  Bolitical 
Science  are  being  caviled  upon  to  do  this  freq_uentl3r; 
while  many  other  subjects  rarely  req.uire  such  a 
practice.  Ihe  indi'udual  differences  v.hich  could 
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possibly  be  broug'it  to  light  in  this  respect,  might 
conceivably  sliov;  some  definite  bearing  on  their 
habits  of  thought;  and  in  this  v/ay,  further  informat¬ 
ion  could  be  obtained  concerning  the  mechanics  of 
memory. 

The  nature  of  the  ideas  themselves  which  are 
conta.ined.  in  the  “passage,  undoubte^l^r  has  an  import¬ 
ant  effect,  matever  the  type  of  material.  In  tunporal 
passages,  however,  the  incidents  may  vary  considerably, 
from  trivial,  ever3?'day  occurrences,  to  events  of  great 
moment.  It  is  possible  that  individual  differences 
in  this  respect  might  again  have  some  significant 
bearing  on  the  habits  and  interests  of  the  individmis 
themselves.  The  incidents  in  a  military  campaign  would 
appear  more  vivid  to  a  soldier  than  to  s.  recluse. They 
would  probably  appear  in  totally  different  li.^ht  to 
a  student  of  Kistor^/-,  and  to  a  st^-^deiit  of  Ciiemistry. 

The  role  of  habit  in  each  case,  itr is  anticipated, 
v70u15-  be  clea.rly  established. 
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j  It  is  likewise  easjr  to  detect  various  kinds 

\  ^  -  most 

of  Snat lal  I^-at e ri r:  1 .  To  s-e-Re  students,  the  first 

passage  used  in  this  experiment,  (Appendix  I  p  v  ) 

was  of^so  familiar  a  type,  -  involving  relc.tions  of 

common  objects  in  a  room,  -  that  it  was  too  e^sy 

for  our  purposes.  The  second  passage,  (  ilpp  II  p  vi) 

involved  s'cace  relations  v/hich  were  much  more  extensive. 

Some  of  the  introspective  notes  stated  that  the  picture 

» 

YJZ.S  too  large  -  that  it  v/as  of  such  a.imensions  that 
they  could  not  ^get  it -all  ini  It  is  possible  that 
I  the  question  is  not  one  of  ^  smaller^  or  larger^,  - 
in  anjr  case,  these  terms  are  merely  relative.  The 
solution  which  appears  more  probable  is  such  as  has 

I  been  suggested  ‘with  reference  to  temporal  material, 

I 

I  and  vliioh  is  in  accorde^nce  with  the  conception  of 
I  memoty  as  outlined  earlier,  -  i.e,  ths^t  ^habit^  is 
the  basic  factor  on  which  these  considerations  depend. 
The  trained  Armjr  Officer,  for  example,  woiild  prob:^bly 
find  great  difficulty  in  visualizing  the  description 
!  of  a  complex  minute  structure  such  as  a  plant;  and 


I 
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it  is  eq'o^^.lly  prolDalDle  that  the  Botany  specialist 
would  experience  difficulty  in  visualizinjS*  the 
country  over  which  several  army  corps  were  to 
advance.  Our  conceptions  of  space  are  puroly  hahirs; 
and  it  v/ould  he  compa'^ativeljr  easy  to  show  the  effect 
of  hahit  in  such  a  case  eis  this.  Buring  the  war, 
thousands  of  instances  were  observed  v.here  men 
who  had  spent  all  their  lives  in  London  tenements, 
were  useless  on  tactical  schemes,  al'hoa^h  they 
m£;.de  exceedingly  efficient  parade-square  instructors. 
But  v/hen  it  was  a  question  of  remembering  the  dis¬ 
positions  of  their  ne ' giibouring  sections,  as  well 
as  the  position  of  the  enemy,  they  were  luiable  to 
do  so  unless  these  dispositions  v/ere  illustrated 
on  a  diagram  of  small  dimensions.  Of  course,  it  is 
not  suggested  that  spatial  memory  for  extended  relat¬ 
ions  is  the  onl,y  factor  in  open  warfare;  but  un¬ 
doubtedly  it  is  an  essential  fea^ture  in  the  rnahe-up 
of  a  g'^eat  general. 
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IJlie  rol^  ofchalDit,  tlien,  could  readily  "be 

I  invesiii^ated  in  such  a  case.  Pr-ssa^jes  involving  ^ace 

I  relat-^'ons  of  al],  dimensions  could  he  er^ployed,  and 

j  the  individual  differences  would  possibly  throw 

a  great  deal  of  light  on  the  problem.  The  method 

employed,  ihiconsoiously  or  consciously,  by  the 

'  subject,  would  also  serve  to  clarify  this  problem 

1  someviiat.  To  the  surveyor,  for  instance,  the 

visual  pir^ture  would  probably  contain  certain  specific 

relations  which  he  had  himself  deduced,  such  as 

are  noted  in  surveying  a  tract  of  country.  The 

mathematiciaSi  v/oyld  possibljr  visualize  a  series 

j  of  objects  arranged  in  geometrical  shapes.  To  such 

j  subjects,  the  picture  woiild  have  more  ’meaning^  , 

I 

'  since  past  habits  are  being  utilise^i^very  extensively; 

!  ^ 

I  and  in  conseouence  vie  should  expect  a  greater  ef -ic- 

j 

!  ieiicj?  in  subjects  of  this  t:/pe, 

P'UTrther,  introspective  evidence  iDointed-  to  the 
fact  that  many  individuals  locate  all  spatial  pictures 
in  a  region  vhich  is  familiar  to  them.  It  is  a 
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common  thing  in  0hild.hood  to  visualise  c.nj  desctiption 
in  places  which  are  Iciov.n;  anl  in  after  life  the 
memories  of  these  scenes  are  still  linked  v/ith  those 
places  in  vhioh  they  were  first  located.  In  the 
present  experiment,  one  student  noted  that  it  vr^s 
difficult  to  learn  the  section  of  the  spatial  passage 
dealing  v.lth  Hit  tin,  because  it  v;as  unfamiliar,  -  he 
could  not  ^locate  it^  .  and  if  we  exam.ine  the 
picture  which  ..ny  description  c~lls  up,  v;s  find  that 
certain  elements  are  located  in  places  with  which  we 
are  familiar. 

The  same  applies  .to  the  manner  in  v.hich  the 
pictures  a-re  built  up.  Certain  sections  of  the 
description  call  up  visions  of  places  v/ell  knov.n  to 
us..  The  associated  elements  may  be  utterly  rnrelated 
to  each  other.  But  each  section  has  its  place;  - 
this  hill-scene  is  located  near  a  certain  Scotch 
village,  yet  the  house  is  one  vdiich  could  exist 
only  in  Sgjrpf,  laiowledge  of  vdiich  may  have  been 
obtained  from  literature  or  from  actual  experience. 
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^liis  is  merely  locali7,at-‘ on  ol  o.  dirl^erent  type; 
cnicl  it  is  a  factor  whicl  many  systems  of  ’memory 
trainin;3,’’  utilise.  Such  facts  mi,pht  "be  demonstrsteo. 

tests  of  memory  for  spatial  material,  snpplemented 
ly  introspective  a.ata.  And  the  tjrpe  of  individual 
viio  does  not  hahitually  do  this,  vould  prooahly  he 
fo'oiid  lachinyin  memory  capacity  of  this  type. 

With  Lo'dical  iiavterial .  the  role  of  hahit 
could  he  demonstrated  hy  sv-hjecting  students  of 
Philosophy,  Po3.itical  Science,  Law,  Sociology,  etc., 
j  to  tests  involving  ideas  of  various  types,  - 
familiar  and  ujifamiliar.  The  siiccessful  student 
of  Philosoph3^  should  he  able  to  learn  a  complicated 
passage  of  logical  argument  invol.ving  sr.ch  term.s 
as  ’freedom^,  ’immortality’,  ’time’,  ’causality'’, 
etc.,  much  more  easilj^  than  the  successful  student 
of  Law,  -  although,  of  coiirse,  the  passage,  to  he 
of  use  in  this  connection,  would  have  to  he 
composed  in  such  a  Yiaj  that  it  would  have  no 
specific  resemblance  to  and  philosophical  construct 
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laiovrn  to  him.  Sven  here  it  is  po^sihle  that  the 
various  iniits  would  he  o.ssooiated  wit'",  some 
definite  philosophers  wliom  he  had  studied.  In 
learning  a  passage  such  as  the  one  actual  given 
in  these  tests  (Appendix  I,  p  xii,)  the  lav/yer 
v.'ould  prohahl:/  he  able  to  appreciate  its  signifi¬ 
cance  far  more  readily  than  than  the  philosopher;  - 
i.e.  it  'Would  have  more  raea.ning,l  and.  hence 
would  tend  to  he  rememhered  more  readily. 

These  points  could  he  proved  or  disproved 
hy  testing  special  groups  of  subjects  with  material 
involving  different  types  of  ideas.  But  there  is 
a  ouestion  with  which  we  are  immediately  concerned, 
suggested  hy  the  above  contention.  Suppose  v/e  are 
dealing  with  pupils  of  less  mature  age;  hov;  are 
we  to  determ.ine  those  vho  are  superior  in  memory 
ability  for  logical  material?  Is  4t  possible  to 
conclude  that  such  superiority  does  exist,  from 
any  tests,  since  habit  plays  such  an  imp.-.rtant 
part? 
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Suppose  v/e  select  for  this  purpose,  certain 
passages  of  logical  material,  ±h  which  the  ideas 
are  familiar.  Each  branch  o"'  logical  argument 
dea-ls  with  a  large  number  of  ideas  which  are  g,uit0 
commonly  used  by  every  person  of  narnial  intelligen^je . 
ITaturally,  such  passages  would,  be  ■iich  less  diff¬ 
icult  thanthose  which  v/ould  be  employed  in  deter¬ 
mining  the  role  of  habit  in  these  various  branches. 
B'dt  the  subjects  for  the  present  experiment  Y/ould 
likewise  be  less  maiture,  and  hence  more  suited  to 
the  less  abstract  tj^pe  of  m.aterial.  To  determine 
superioritjr  in  ^logical  memory-’,  then,  it  v/ould  be 
necessary  to  discover  a  superiority  in  all  of  the 
various  logical  passages,  since  the  ideas  themselves 
are  of  constsnt  difficulty,  and  the  relationships 
involved  are  fairly/  simhlar.  It  v;ould  appear  that 
the  probability  is  that  a  pupil  v/ho  re^-cts  favour¬ 
ably  to  a  logical  passage  involving  socialogical 
terms,  the  significance  of  which  is  quite  familiar, 
would  also  react  favourably  to  one  composed  of 
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I  simple,  familiar,  philosophical  terms,  since  the 
j  eoLiial  familiarity  presupposes  a  similarity  in  the 
,  efficiency  of  the  previously  formed  hahits.  The 
I  logical  passage  employed  in  the  work  reported  here, 

j  vras  chosen,  of  course,  with  reference 'to  the 

! 

I  nature  of  the  subjects  "being  tested.  -And  in  reality, 
i  the  above  assumption,  -  which  should  be  tested  by 
I  further  experiment,  -  luiderlies  the  conclusions 
which  were  made  regarding  the  results  viiich  th. t 

i 

I  passage  gave.  Since  our  conclusions  are  not  final, 

:  and  since  they  v/ere  made  with  a  view  to  further 
I  investigation,  such  an  assumption  is  q_uite  justifi- 
^  able . 

Another  problem  in  connection  with  logical 
j  material,  and  one  which  must  have  importaiit  bearing 
I  upon  the  subject  of  ^methods  of  learning’ ,  and 
; ’methods  of  presentation’,  is  ctocemed  with  the 
I  position  in  the  passage  of  the  main  sentence  of 
the  argument .  rdiat  differences  result  in  ease  of 
j  learning,  when  the  crux:  of  the  arguraent  is  stated 


121 


at  the  hegiiraing,  the  middle,  or  the  end  of  the 
pas  sage  2  Is  it  easier  to  follov;  and  snhseq^iien' ly 

I 

i  reproduce  a  train  of  reasoning  v/hich  leads  up  to 
the  main  conclusion,  end  then  adds  some  more  points 
in  suui-ort  of  that  contention?  Or  should  the  main 
sentences  he  placed  at  the  heginning,  or  at  the 
end? 

To  illustrate  this  further,  a  selection  of 
logical  material  is  appended,  the  main  point  of 

! 

j  v/hich  has  heen  imderlined.  (Appendix  I,  page  xy  ). 

I  This  passage  could  he  given  to  three  groups,  equal 
in  ability  to  learn  logical  selections,  (as  deter¬ 
mined  hy  a  series  of  experiments  with  logical 
I  passages  of  various  types);  -  to  one  group,  the 
!  passage  would  he^  presented  with  the  main  argument 
stated  at  the  heginning;  the  second  group  v/ould 
learn  it  with  that  part  at  the  end;  and  the  third, 

’  with  the  topic  sentence  in  the  middle.  Very  valua- 
)  hie  information  might  thus  he  obtained  from  the 
point  of  view  of  presentation  of  argument,  e''c. 
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^rom  tliese  considerations ,  vie  may  '-ass  for  a 
moment  to  a  fevi  genera  protlem-  vjiiich  concern 
all  t'.n^es  of  sensible  material.  There  are  a  great 
n'omher  of  these  that  are  v;orthy  of  notice;  hut 
of  necessity,  vie  shall  confine  onrse'ves  to  a  few 
of  greatest  m.oment . 

The  QHestion  of  ^ methods^  of  learning  was 
suggested  hy  the  last  problem  considered  with 
logical  material.  The  evidence  in  favour  of  the 
superiority  of  the  ^ entire^  method  of  learning, 
would  seem  to  need  supplementing  hy  a.ata  obtained 
from  investigations  performed  \7ith  each  kind  of 
logical  material.  It  seems  highly  probable,  for 
instsn.ce,  that  mate-^ial  involving  spatis;.!  relations 
could  be  best  learned  if  the  passage  were  divided 
into  sections  w^ich  contained  B'lements  related  in 
certain  specific  viays.  We  have  already  notedt  the 
greater  efficiency  that  results  v;ith  such  material 
if  the  space  relations  are  grouped  in  geometrical 
form.  The  suggestion  seems  feasible  that  such 
groups  ssould  be  better  grasped  if  learned  separately 
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the 

and  later  related  to  each  other  in  some  larger 
picture,  Unless  the  units  of  spatial  passages  are 
related  in  some  such  mai-mer,  the  material  might 
appear  a'^'  disjointed  as  a  series  of  nonsense  syllable 
Those  who  find  no  difficult  '  v/ith  this  branch  of 
the  work  almost  invariably  read  mieaning  into  the 
space  relations,  which  assists  the  memory  process 
very  conside?-'’ably .And  such  Vneaning^  usually 
takes  the  form  of  individual  groups  of  definite 
shape . 

In  addition  to  this  geii'^ral  problem  of  method 
of  learnirig,  the  most  efficient  distribution  of 
effort  should  be  studied  in  relation  to  individual 
peculiarities,  and  to  each  kind  of  material.  The 
distribution  is  largel^^  dependent  on  the  super! orit-^ 
of  the  first  repetition,  as  well  as  on  fatigue,  et(?, 
and  hence  this  question  also  needs  verifying 
in  a  similar  way/  And  the  same  applies  to  the 
maximum  leng  li  of  passs.ge  which  can  be  handled  modt 
efficientl37-,  8.nd,  in  fact,  to  most  of  the ^ laws ^ 
which  have  been  established  by  using  material  ’;;hich 
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has  heen  criticised  earlier. 

It  was  stated  ( pp  that  a  more  care¬ 

ful  inYestigation  of  the  relation  "between  immediate 
and  delayed  reproduction,  would  throw  light  on  the 
validity  of  the  hehaviouristic  concept  ion  of 
memory.  If  the  subject  learns  rapidly,  he  dous  so 
partly  because  his  field  of  habits  is  lar^e  and 
effective.  This  being  the  case,  there  is  '^ore  like¬ 
lihood,  other  things  being  eq.ual,  of  his  hgoing 
I  over^  these  habit  paths  in  the  course  of  his  exper¬ 
ience,  and  hence  we  might  expect  retentiveness  to 
show  high  correlation  v/ith  rate  o  learning.  Ihe 
result  should  theoretically  be  the  same  v/hether  ver¬ 
batim  repetition  was  required,  or  whetljer  the  substance 
only  of  the  material  was  ee:  roduced.  This  would  depend 
somewhs.t,  hov/e¥B'r,  on  the  type  of  ms^terial  that  jfie 
I  individual  v/as  habitually  dealing  v/ith  to  a  greater 
I  extent,  during  the  interval  elapsing.  Hence  we 

I 

would  suggest  that  a  group  of  subjects  suitable  for 
■  such  an  investigation  should  be  consistent,  in  that 


they  all  shov/ed  superiority  in  momory  c^or  one 
of.  material,  e.g.  for  spatial  material. 

Another  group  employed  should  he  those  who  were 
I  consistently  poor  in  one  branch,  -e.g.  those  who 
found  spatial  material  to  be  hardest  to  learn. 

Their  retentiyeness  for  this  material,  should 

I  -  according  to  the  foregoing  arguments  -  be  poor 

!  .  .  . 

I  also,  since  it  is  a^ssumed  thtt  the  feeble  capa'’ity 
I  in  this  type  of  memory  is  due  largely  to  sparsity 
;  of  habits  of  this  kind,  and  to  lack  of  interest  in 
!  conseauence.  If  the  results  of  these  subjects 
I  with  fa-miliar  ctnd  unfamiliar  material  showed  a 

I 

j  high  degree  of  agree;  ent ,  then  the  evidence  in  favour 

I 

I  of  the  habit  theoty  of  memory  would  be  very  great . 

I  The  problem  of  obliviscence ,  -  a  study  of  the 

individual  curves  of  forgetting  for  each  of  the 
types  of  sensible  material,  would  possibly  furnish 
further  evidence  in  this  connection.  It  is  expected 

that  the  curves  would  var3^  in  a  manner  similar  to 

i 

the  variations  of  the  learning  curves.  The  problem 
of  reminiscence,  and  its  relation  to  content,  age  of 


126 


subject,  intelligence,  special  abilities,  etc. 
v;oiild  be  involv'^d.  If  reminiscence  r/ere  found  to 
operate  sufficient!'" ' to  warrant  further  detailed 
investigation,  it  would  be  necessary  to  determine 
v,iietlier  its  caiise  v/ere  due  to  the  fact  that,  during 
the  interval,  the  subjects  had  been  ^fixing  inh 
the  habits  formed  during  the'^learning  process.  As 
introspection  would  be  the  chief  method  b^^  which 
this  could  be  determined,  the  experiments  would 
necessitate  a  select  group  of  subjects. 


:  A  systematic  investigation  of  the  develop- 

I  m.ent  of  in  ea^h  of  these  branches,  if 

i  performed  v;ith  the  same  children  at  intervals  during 
I  their  school  career,  v:ould  give  results  which  might 

I 

j  prove  to  be  of  definite  value.  It  mig^.t  thus  be 

i 

I  discovered  that  the  developments  ran  parallel  to 


certain  specific  lines  of  soho].astic  progress.  For 


j 

i 


instance , 
with  the 
idual,  in 


the  development  of  spatial  memory,  compared 
progress  of  the  grooip,  and  of  each  indiv- 
.  mathematical  subjects,  might  afford  evidence 


1  2  7 

s,s  to  liov;  closel.y  these  nie^‘'or’’'  o-tilities  follov- 
the  trend  of  ha'  it  formation.  It  is  q.  ite  clear 
that  no  ^formal  discipline^  implications  enter 
in  to  such  a  problem , 

Trom  these  results,  some  definite  infor¬ 
mation  with  re  ard  to  ^ training ^  of  memory  might 
he  obtained.  Instead  of  u.sing  nonsense  syllables 
for  memory  training,  as  did  Sbert  and  he-amann,'^'^ 

I  mOoterial  similar  to  that  employed  in  the  present 

i 

experiments  could  be  used,  in  sucli  a  way  that 
:  improYement  in  capacity  for  each  type  of  material 
^  could  be  detected;  and  introspective  notes  might 

i 

i  assist  in  directing  progress,  Ihe  training  Yiov.ld. 

!  involve,  (a)  the  building  up  of  correct  habits, 

;  using  methods  which  have  been  proved,  ex  ^erimental^^y 
to  give  the  best  results  Ihis  v;ould  involve  a 
j  Imowledge  of  the  best  distribution  of  pauses, 

i 

I  length  of  passage,  method  employed  etc. 

I  ( 

I  (b)  Investigshing  the  effect  d)f  memorising 

spatial  passages  on  spatial  memory,  etc. 

j  (c)  draining  in  sensible/  memory  generally, 

I  avoiding^ ^rote^  or  verbatim  repetition 

in  all  possible  cases, 

I  fo'i  XusK  .  of.cik  p  zz:r 
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-^gain  iDeariiig  in  mind  the  fimdamental 
■  contention  with  regard  to  the  basis  of  m-inory, 

!  the  problem  of  the  relation  the  ability  of 

I 

children  to  the  ability  of  adults,  world  likewise 
prove  interesting, It  i^  generally  supposed  that 
the  a,dnlt  is  superior  in  sensible  memory,  and 
confirmation  of  this  with  respect  to  each'  of  the 

! 

t3-pss  of  material  would  he  gratifying  to  those 
vlio  regaifed  such  mem.ory  as  dependent  on  the  utility 
of  past  habits.  The  q.uestion  as  to  the  relation 
of  memor^r  ability?-  to  intelligence ,  is  difficult 
I  to  investigate  at  present .Final  solution  will  have 
I  to  be  deferred  until  the  means  of  estimating  Jrhe 
latter  a-re  more  efficient.  But  it  is  reasonable  to 
I  suppose  that  a  person  vdio  obtained  high  results 
'in  each  t ■"re  of  memor^r,  where  the  passages  did  not 
contain  ideas  which  necessitate  an  intimacy  v/ith 
special  branches  of  study,  would  be  a  person  of  high 
lintelligence ,  It  is  therefore  possible  that  "die 
future  intelligence  tests  rail  m.ore  and  more  rely 
upon  tests  such  as  we  are  here  advocating. 


'I 


I 


•y 
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The  diagndjstic  value  of  these  meuor.y  tests 
has  "been  referred  to  several  times  during  the 

!  discussion  of  further  problems .  It  ’"ou"d  seem  that 

i 

j  v;e  are  justified  in  expecting  that  such  an  advantage 
is  likely  to  follow  in  the  train  of  future  investig¬ 
ation,  Inability-  to  visualise  space-relations,  for 
instance,  would  certainly  seem  to  be  a  handicap  in 
G-eom.etry.  Although  time  did  not  permit  the  under¬ 
taking  of  this  problem  on  any  reliable  scale,  an 
I  interesting  case  suggested  the  ad  isability  of 
;  so  doing  at  a  later  date.  In  one  instance  of  inability 
i  to  reproduce  the  spatial  passage  successfully,  the 

;  subject  was  questioned  as  to  her  own  explanation 

i 

j  of  the  fact.  She  scvid  that  the  images  were  isolated, 
j  and  that  no  idea  of  relation  of  the  images  remained. 

j 

Q,uestioned  further  as  to  her  reaction  to  maMiernati-cal 
problems V  we  leenned  that  she  had  been  trying  for 
*  several  sessions  to  master  one  of  the  junior 
courses  in  this  subject,  so  far  v/ithout  success. 

The  two  graphs,  ITumbers  TL  end  A,  (  App  II 
pr  xxxix  -  xl),  ma3r  illustrate  this  further. 
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The  stt-dent  whose  results  are  shov.ii  on  G-rapli  ho IX 
is  obviously  v'eak  in  logical  memorj^.  She  is  also 
v-eah  in  languages,  lluraher  X  i:iustrates/  a  case  of 
the  reverr-e  hind,  -  a  student  who  is  strong  in 
language  subjects,  and  lihev/ise  superior  in  logical 
memory.  These  cases  give  no  concliisive  evidence, 
blit  the  problem  is  worthy  of  further  investigation. 

There  remain  two  further  points  viiioh 
bear  directly  on  this  method  of  investigating  the 
m.emory  peculiarities  of  individuals,  and  the 
significance  of  such  peculiarities  themselves. 
Passages  of  Sensuous  content  havip  been  referred  to 
earlier;  and  althou_,h  the  data  obtained  vrith  such 
passages  were  discarded,  for  reasons  already  given, 
it  was  nevertheless  intended  to  inolu6.e  this 
sectionof  the  v/orh  in  the  present  pa.per. 

The  subject  of  image ip’-  and  the  role  whihh 
it  plays  in  memiory  activities,  is  an  old  and 
controversis.1  one.  It  is  significant  from  the 
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standpoint  of  the  present  contention,  to  determine 
just  how  far  it  is  a  factor,  and  what  specific 
type  or  t^rpes  of  imagery  predominate  in  hahijmal 
memorising.  In  the  past,  determinations  of  this 

/os 

hind  have  usually  taken  the  form  of  q^uestionnaires , 
memory  tests  involving  the  use  of  lists  of  words  of 

'  .'Ob 

prep onde rat ingly  visiial  content,  auditory  content,  etc.; 

and  various  introspective  me 'hods  have  keen  employed'.^ 

The  subjective  nature  of  introspection  m^h^es  it 

advisable  to  use  such  methods  v/ith  caution,  and  to 

i  substitute  objective  determinations  where  possible. 

j  Conseq.uently  we  need  concern  ourselves  with  a  discussion 

:  of  the  merits  of  using,  for  memory  purposes,  lists 

I  of  words,  classified  according  to  the  t^^pe  of  ime^gery 

I  which  usuallv  accomioanies  their  aunrehension,  as 
I 

;  compared  v/ith  the  sviggestion  here  ma6.e ,  thait  the 
I  task  be  performed  by  using  sensible  passages,  classified 
i accordingly. 

I  ,  Weniave  e^lready  contended  that  isolated 

I  '  ■ 

jwords  are  not  suited  to  investigations  of  this  t^v^e. 

|ln  the  first  place,  it  is  a  questionable  procedure 

.'OS  ’T^/i'c.kener:  Q^viyn  P^ycholo^y  ,  S^'u elen/s'  fOe^nt/ci.1, 


/oC  RosK^  op-  cif'y  p 
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to  take  a  v/ord  out  of  its  setting,  and,  after  using 
it  for  test  purposes, to  assume  that  tie  results  so 
obtained  are  valid  in  the  case  of  sensible  passages 
involving  the  use  of  such  v/ords.  IIc.ny  of  the 
arguments  employed  in  criticising  nonsense  syllables 
and  v/ords  as  materia.1  for  memory  tests,  apply  im 
the  present  case. By  composing  passages  rich  in 
vivid  imagerj’’, (  such  as  those  referred  to  earlier, 
A^-'peiidiv  1  pp  i-  iv),  we  obtain  material  in  v/hicli 
the  quality  of  the  images  is  of  greater  uniformity, 
than  in  the  case  of  isolated  Y/ords.  For  the  true 
meaning  of  the  Y/or6.s  is  thereby  more  definite,  and 
less  subject  to  individual  variations;  and  the 
images  called  up  have  an  effect  which  enables  us 
to  mes.sure  individual  differences  in  this  capacity 
more  accurately,  since  the  other  variable  factors 
are  reduced, 

Ac  0  0  r d ingly  vre  Y/o u""  d  s  ugg  e  s  t  that  th  i  s  pha  s  e 
of  the  work  be  attacked  by  using  passages  construct¬ 
ed  in  sxmh.  a  v/ay  that  the3^  are  rich  in  imxig'ry,  and 
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and  that  memor^'  caprcit'-  for  such  material  he 

analysed  in  comparison  to  c::.pacity  in  ot’.er  tyres, 

and  to  aoility  in  school  sub  jects ,  The  ima.gery 

passages  may  be  classified,  so  that  one  kind 

contains  a  uniform  mixture  of  the  various  types 

of  im.ages,  another  is  composed  entirely  of  visual 

denoting.' obi ^cts,., or  scenes 

image s,(i.e-  \7ords  and  phrases  vdiich  are  apprehended 
visually  "oj  normal  persons,!  another , deals  v/ith 
audit or3r  images,  .  nd  so  on.  In  this  way  a  more 
concrete  determination  of  the  actu'l  effects  of 
such  material  in  individual  learning,  is  possible. 

A  further  subdivision  of  sensible  material 
uhich  could  possibly  be  advantageously  investigated 
separately,  is  suggested  under  the  he- ding  ^passages 
of  emotional  content^.  Indivi6.ual  peculiarities 
have  been  studied  in  this  connection  v/ith  reference 
to  isolated-  v/ords^;^  and  the  objections  to 

such  a  proced-ure,  raised  when  discussing  sensuous 
material  appl^r  even  more  forcibly  here.  It  is  indeed 


/07 


(y  s^.  op-c  Hr- , 


134 


impossi'ole  to  assiime  that  such  '.vjyrds  as 
^hope^  ,  ^care^  etc  ^re  eq[ual  in  difficulty,  since 
the  meanings  vary  in  richness  to  a  g*  eater  extent 
than  with  any  other  tprpe  of  word.  But  hy  including 
them  in  sensible  material,  t''''eir  true  significance 
is  more  aceuratel3r  brought  out,  and  hence  the 
memory-  peculiarities  are  more  accurately  measurable. 
It  would  be  iii'eresting  to  discover  just  how  far 
the  v;riter  succeeds  in  calling  up  the  emotional 
picjrure  Y/hich  he  attempts  to  arouse,  hich  he 
himself  feels,  or  v;hich  he  desires  the  reader  to 
feel  in  order  to  make  his  \Yord-  picture  more  real. 
The  effect  of  the  intensity  a,nd  nature  of  the 
emotion  thus  aroused  on  abilitjr  to  recall  the 
passage  would  be  a  factor  v;hich  \Yould  vary  consider- 
abljT-  in  different  individiials ;  and  an  objective 
determination  of  this  tyjje  Y/ould  give  some  further 
information  regarding  the  true  nature  of  memory, 
and  the  conditions  under  v.hich  it  is  most  efficient. 


It  is  impossible  to  su'"-marise  the  foregoing. 
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since  an  attempt  has  been  made  to  cover  a  vast 

amount  of  materiL.l  in  a  short  space.  It  is  perha  s 

in  order,  however,  to  say  that  the  main  purpose 

of  this  experimental  work,  and  of  t:ie  fe\7  problems 

being 

which  have  been  suggested  as  v;orthy  of  consideration, 
is  to  suggest  a  comparativeljr  new  line  of  attack 
for  a  very  old  task;  and  to  emphasize  the  necessity 
for  very  careful  analysis  of  the  material  v/hich 
is  used  in  memory  tests,  since  the  conclusions 
to  be  dram  from  any  research  must  be  considered 
specif icall3r  in  the  light  of  the  mental ' factors 
involved  in  remembering  such  material. 


iLFPEI'DIX  I- 

Passages  of  Prose  Referred  to  in  tlais  Sssa-y. 
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Ima.-- e ry  Pa s r' q  .  I^urri'berl .  (From,  G-eorge  Fliot’s 
”Tlie  Flill  on  the  Floss^^ ,  Chapter  I,  page  1) 

A  v/ide  plain,  v/here  the  "broadening.  Floss  hurries 
on  between  its  green  hanhs  to  the  sea,  and  the 
loving  tide,  rushing  to  meet  it,  checks  its  passage 
4uth.  an  impetuous  embrace  .  On  this  mighty  tide 
the  black  ships  -  laden  with  the  fresh  scented 
fir-planks,  with  rounded  sacks  of  oil-beariiig  seed, 
or  with  the  dark  illttev  of  coal  -  are  borne  along 
to  the  town,  of  St  Ogg^s,  v.hich  shows  its  aged, red 
roofs,  and  the  broad  gables  of  the  wharves  betv;een 
the  wooded  hill  and.  the  river  brinlc,  tinging  the 
water  wuth  a  soft  purple  hue  mider  the  transient 
glance  of  this  February  sun.  Far  av;ay  on  each  hand 
stretch  the  rich  pastures ,  and  the  patcnes  of  uci-ik 
6S,rth,  made  ready  for  the  seed  of  broad  leaved  green 
crops,  or  toucrhed  already  with  the  tint  of  the 
tender-bladed  autumn-sown  corn.  There  is  a  remnant 
still  of  last  ^rear's  goldeh  cliisters  of  bee  hive 
ricks  rising  at  intervals  beyond  the  hedgerov;s; 
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aiid  everyivhere  the  hecl-erows  are  studded  with  trees; 
the  distant  ships  seem  to  he  lifting  their  masts 
and  stretching  their  red-hrovai  sails  close  among  the 
branches  of  the  spreading  ash.  Just  hy  the  red- 
roofed  tovni  the  tributary  Ripple  flows  with  a  lively 
current  into  the  ^’loss. 
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Imagery  ITiira'ber  II ,  -  ^  Ilie  Isl:  nd^  . 

(Composed  for  the  purpose  of  this  experiment). 

The  schooner,  vdth  her  white  sails  glistening;  in 
the  bright  smi,  =^ailed  smoothly  inio  the  still  lagoon 
and  lowered  her  creaking  anchor-chain  into  its  blue 
depths.  Presently  a  boat  sped  from  her  side,  and 
la.nded  on  the  flat,  sanidy  shore  its  cargo  of  sv/arthy  • 
bare  footed,  red.-  capped  sailors.  These  men,  after 
their  long  voyage  on  the  Pacific,  d tiring  which  there 
was  nothing  to  break  t"  e  monotony  of  the  blue  ocean 
around  them,  the  scorching  sun  above  them,  and  the  hot, 
creaking  deck-boards  beneath  them,  feasted  their  eyes 
on  the  spectacle  that  the  island  presented.  On  the 
left,  and  looming  dim  and  shadov.jil^  in  the  morning  haze, 
was  a  mans  of  grey  rock,  dovn  the  face  of  which  they 
could  dim-l^r  discern  a  thin,  irregular  white  streak, 
whence  proceeded  the  v/elcome  sound -of  tricnling  water, 
fresh,  cool  and  abund.ant.  Tall  trees,  vdth  their  tuft 
of  foliage  appealing  grevr-  green  through  the  mist, 
promised  the  cool  refreshment  of  cocoanut  milk,  a 
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1 

I  truly  royal  delicacy  for  the  hal-^- fainting  s.ilors, 

I  with  their  throats  parched,  their  lips  cracked  and 
i  their  tongues  dry  and  leathery  from  their  long 
j  privations.  A  few  yards  in  front,  the  thick  and 
I  prickly  -undergrowth  revealed  a  profusion  of  yellow 
i  and  white  flov;ers,  with  here  and  there  a  dust  r  of 
red  berries.  The  smooth  white  sand,  beginning  to 
sparkle  in  the  morning  s-on,  felt  pleasant  beneath 
their  blistered  feet.  The  waters  of  the  lagoon 
gently  lapping  on  the  shore  made  a  pleasing  sound, 
\while  the  deeper  booming  of  the  ocean  waves  as  they 

broke  in  foam  on  the  reef  was  borne  faintly  to  their 

- 

ears.  As  they  advanced  there  v;as  a  sudden  fluttering 
of  wniigs ,  and  a  flock  of  screaming  birds  rose  into 
the  air  and  disappeared  into  the  woods  beyond. 
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1  'e  «  2_. 

(Fro^a  tlie  introtoolo  ',  ;:t;  ;  -S  'o'.i_ 

’ Ib.rried^  ,  b  •  u  .B ) 

The  vhrdov's  hi^  "'i  t'lie  \7/^.ll|lO'  '  north  :  nh  ■  onth. 
The  north  Yindov:  is  the  lur^f^s^ ;  j  :  nd  i..  ^  e  loo.^  in'^'o  t' 
h.itcheii  throuhb  i^hl  fL  cin.y  nsjtl  e  South  ••^.ll|  "it 

small  ilorman  v/inlons /anl  o.n  open  door/ ne- .r  th  ::  corT^nr 


the  left.j 

Through 

this  doorj 

v'e  h...YS 

^  ;lij’ps 

0  f  til 

igaraenj  and 

of  L  gar 

'den  chair/ 

in  the 

sun  shin-  j 

In  th 

•  rihit  hahd 

corner/ i 

s  an  entra 

,.hce[  to 

Y^cUltedl 

ci'"cul 

chLJ'’i’be:''’|  nith  a  ninainp  stair  I  leo^dinp  up  uhrora^xi 
honer[  to  the  upper  floors  of  the  palace  J  In  a  vhila 
ho  our  righ|,  is  the  immense  firepl.-ce|  uith  its  hUo^ 
ispitjc^nd  a  collection  of  -^Id  iron  and  brass  instru.--r. 
In  the  reau'*  enij  of  the  lest  hL.no.  a'll.]  -  s’-i  :l.l  , 

door  I  ires  access  to  the  bishop^  o:  study. |  ( jzs  po/nfs'^ 
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Si3~^  tir-  l  rassc:^’e  ,  jLl 

(?vom  din",  ''  3uu.:d.::'  1-.  rr ooi^ ■ , 

Tllaroe;?  o:"  tl\  ^  i..tions’  oeri’jc,  :,p. 


Saffurij-  v/as  an  nnv^allad  iora/  :n  ta.e  lov'  di 
nortn-\aest  od  iTasurethl  -d?  6h‘a?u'c''.  o 


,  4  V> 


yj  G  . 


stood  in  tl.e  midst  ,|  and  a  strong  tov'or  on  'lie  1 
a-tove  ov9rdoo-iv6"  tliG  iDro'.n  corn:  iolds]  v/dicli  Sur-’' 
toY.nrds  the  imgged  moimtdin  on.',  in  o""  Up-oor  dali. 
and  eastnardj  to  the  plain  over  literiasj-  an  oia: 
and  -mterless  plo..teau.|  l^lie  ioinitain  of  S...ddnri- 
lav  s.  mile  tov;a?:?cls  t’^e  south ]  in  .  n  open  v.  Hep 
full  of  gardens! 

SalddinH  campj^ras  ten  miles  to  the  east,]  n  o- 
the  plateau] near  the  little  village  of  littin,] 
fhe  place  nas  surrounded  nith  olives  end  friut 
and  a  good  spring,  -  copious  ^nd  fresh  -  ilovan 
tli9  nortli-vmtiSl  into  t’le  ^'or.je  o:"  V/t-dy  Lavmun.}  K 
vjas  plenty  of  '.'uter  in  tne  vallens  oene-.  t  j,  i-i' 
the  peH  of  hittin|the  watchman  loods  towca’ds 
Yesti  over  a  sunburnt  plain,]  with  long  grey  ril^ 


vj 

'  t  ci'  e 
Lee,/ 
ni 

•d 


d  on 
lere 
or: 


Yll 


dotted  v/it}i  tiiS'iJto  nort'.  uiid  r  teliind  li 

lay  tiie  lod.e  of  Crallle -J,  sonenteen  h^jidred  fee 
belov.'.j  fo/nhj 
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(From,  ”  JulitLii^’ ,  by  Alice  Gc-rliier, 

^3eroes  of  the  Nations ^  series,  pp. 

'After  a  three  days^  star  in  Kierapolis,  the  army 
raarchecL  on  eastv'ard,  crossed  the  Euphrates  by  a 
bridge  of  boats,  halted  for  a  day  at  another  Batnae , 
(in  Osroene),  and  proceeded  to  Carrhae.  Here  Julian 
held  a  great  review  of  his  troops.  Thence  two  courses 
were  open  to  him  by  \Aiich  to  reach  upper  Asia.  He 
might  strike  across  Hesopctamia  eastwards,  past 
Hi sib is  to  the  Tigris,  or  he  might  march  southwards 
to  Circesium  and  so  onv/ards .  .rnile  he  vras  thus 
deliberstting,  nev/s  came  that  the  Jersians  were 
making  raids  on  the  peoples  subject  to  the  Romans, 
arparently  inthe  neighbourhood  of  Hisibis.  This 
decided  him  to  adopt  a  plan  to  v/iiich  he  was  already 
inclined,  and  to  dispatch  a  considerable  force 
eastwards,  that  might  hold  the  brigTfand  bands  in 
cheek,  effect  a  junction  Y;ith  Arsaces,  ravage  the 
provinces  on  the  Assj^rio-Armenian  frontier,  and 


ix 


siil^sG c^iiGiiijly  join  “ulio  irmiii  TDod  '  in  Aps''''nic. .  Tliis 
dGtacliraGiit  was  placed  mider  tlie  comniand  of  Sebastian, 
with  the  main  host,  dfter  a  lei  :ned  movement  tova.rds 
the  Tigris,  dnliani  proceeded  south,  and  reached 
Calinicus  on  the  27th  of  Liarch.  Here  he  celebrated 
the.  festival  of  the  Hother  of  the  Gods,  and  v/as 
rejoine".  bp  his  fleet.  He  then  proceeded  ,  in 
hopeful  spirits,  down  the  Euphrates  to  Circesium. 

This  tom  possessed  a  considerable  garrison,  which 
Julian  is  said  to  have  strengthened.  He  .seems  not 
yet  to  have  abandoned  the  plan  of  keeping  a  line 
o:""  communications  behind  him.  Or  it  may  be  that 
the  last  important  place  on  Homan  soil  seemed 
specially  vrarthy  of  defence. 
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Temporal  Passa-^e .  Ilurn'ber  II . 

(From,  ^’Saladin”  ,  Py  S^anl.ey  Lane-Poole, 
^Heroes  of  the  hations^  Series,  pp- 17^-6.) 

Salaciin  stayed  tv/o  months  at  Aleppo .  On  1  4  A-u^-nst , 
1183j  left  for  Paraasons.  I-nch  had  happened  during* 
his  long  ahsence  in  the  north.  His  hrave  viceroy 
was  dead,  and  the  Franks  had  grov/n  holder.  Thejr 
had  ravaged  Bnsra  and  Sora  and  al^  the  conntry 
even  to  a  few  miles  from  Pamascus,  destroying  the 
crops  and  orchards  and  laj^ing  everything  waste.  They 
had  recovered  the  rooky  fastness  in  the  Siihite, 
Reginald  of  Chatillon  had  even  conceived  the  daring- 
project  to  invade  Arabia,  destrojr  the  tomh  of 
^'the  accursed  Camel  driver”  at  Medina,  and  raze 
to  the  ground  the  holy  Ksiaha  of  Mecca.  He  transport¬ 
ed  his  ships  in  sections,  and,  sending^ his  fleet 

to  sack  the  port  of  Aydhah ,  'vith  two  vessels  he 

v/as 

blockaded  Eyla,  The  Egyptian  fleet  soon  in  hot 
pursuit,  and  Admiral  Lulu,  after  easily  relieving 
the  blockade  of  E3rla,  came  up  v;ith  the  main  body 
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of  the  expedition.  The  sight  of  the  Egyptian 
sauadron  drove  them  hurriedly  on  shore,  and  they 
made  -^’or  the  mo'ontains.  Luln  momited  his  sailors 
on  horses,  and  catching  the  enemy  in  the  ^ovge ^ 
ont  them  to  pieces.  Reginald  escaped,  but  most  of 
his  men  were  killed,  ho  q.uarter  was  given  except 
to  a  •’■few  prisoners  who  v;ere  sent  to  hecca  to  be 
slaughtered  l.ike  goats  at  the  animal  sacrifice  of 
the  Pilgrimage. 
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Passa.':*e. 

I  ‘ 

(From  Iv'iacaiilay^s  ”Ei story  of  Fnglcncl”  , 

Voi . lY ,p . 47^>  (Porter  c.nd.  Coates). 

It  was  also  wvged.  in  Ancle rt on ^  s  favour,  --  and 
this  Y;a.s  nndoixhtedly  an  argument  well  entitled  to  * 
<!onsidero.tion  -  that _  a  distinction  orghf  to  he  made 
hetv/een  the  author  of  a  treasonable  paper  and  the 
man  who  merelv  print.ed  it.  Hie  former  could  not 
pretend  that  he  had  not  understood  the  meaning  of 
the  Y/ords  Y/hich  he  himself  had  selected.  Put  to 
the  latter  these  v/ords  might  convey  no  idea  v/hatever. 
The  mets-.phors,  the  allusions,  the  sarcasms,  might 
jhe  far  beyond  his  eom.prehension;  and,  wliile  his 
hands  were  busy  among  the  tyres,  his  thoughts 
might  be  wandering  to  things  altogether  unconnected 
with  the  manuscript  rhich  was  before  him.  It  is 
undoubtedly  true  that  it  may  be  no  crime  to  print 
Y/hat  it  ^Yould  be  a  great  crime  to  vnite.  Put  this 

) 

iiS  evidentljr  a  matter  concerning  vhich  no  general 
rule  can  be  laid  do  an.  Yh ether  Anderton  had,  as  a 


m 


as  “ 


mere  mechanic,  contrii)uted  io  spread  a  v/orl:  the 
tendency,  of  v/hich  he  did  not  suspect,  or  Iaiov/in£;ly , 
had  lent  his  help  to  naise  -a  rehellion,  v;as  a 
CLuestion  for  the  juiy;  and  the  jury  mi-ht  reasinatily 
infer,  from  the  change  of  liii  name,  from  the  secret 
rnaamer  in  v/hich  he  v/orked,  from  the  strict  v/atch 
kept  ky  his  v/ife  and  mother,  and  from  the  fury  v/ith 
v/hich,  even  in  the  grasp'  of  the  messengers,  he  railed 
at  the  goYernment,  that  he  v;as  not  the  unconscious 

I  tool,  hut  the  intelligent  and  zealous  accomplice  of 

I  ■  ^ 

I  traitors,  Ihe  tv/elye,  after  passing  a  considerable 
tim.e  in  deliberation,  informed  the  court  that  one 
of  them,  entertained  doubts.  Ihose  doubts  v/ere 
rem.0Yed  by  arguments;  and  a  verdict  of  G-uilty  v/as 
found. 

She  fate  of  the  prisoner  remained  during  some 
tim.e  in  suspense,  ^he  Ministers  hoped  that  he 
m.i.ght  be  induced  to  save  his  ovn  neck  at  the  expense 
of  the  npcks  of  the  pamphleteers  v/ho  had  employed 
him.  But  his  natural  courage  v/as  kept  up  by 
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spiritual  stimulants  v/hicli  the  non"jurint^*  divines 
well  understood  how  to  administer.  He  suffered 
death  ^'Ith  fortitude  and  continued  to  revile  the 
government  to  the  last. 
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,  to  illustrate  the  su-; jested 
prohlern  as  to  the  :..rrLi]ijement  of  the  passvi-je 
itself.  (See  PageyJ2d  ). 

From  ih.c aulay  ’  s  -hi i  s t  o ry  o  f  Fn j lanif  , 
Vol.V,p.172  (Porter  and  Coates). 

If  hilliam  spared,  employe’,  and  promoted  men  who 
had  heen  false  to  him,  it  was  not  because  he  v:as 
their  dupe.  His  observation  was  q.uich  and  just; 
j  his  intelligence  was  good;  and  he  had,  during  some 
I  years ,  had  in  his  hsinds  proofs  of  much  that  Fenwich 
|diad  only  gathered  from  wandering  reports.  It  has 
I  seemed  stro.nge  to  man 3^  th:.t  a  prince  of  hi  h  spirit 
I  and  a.crimonious  temper  should  have  treated  servants, 

I  viio  ho.d  so  deepljT-  wronged  him,  v/ith  a  hind-ness  hardly 
I  to  be  expected  from  the  meekest  of  hur:ic.n  brings. 

I  _  .  ■ 

'  Hiiliam  was  emahaticall^,-  a  statesman.  He  laiev; 

that  he  jwif:;t  vio rk  with  such  tools  a?  he  ho.d . 

■  Ill  humour,  the  natural  and  pardonable  effects^  of 
! 

much  bod.ilx’’  and  much  m.ental  suffering,  might  sometimes 
imipel  him  to  give  a  tart  ans'wer.  But  neve"  did  he. 
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on  any  important  occasion  indulge  his  angry 
passions  at  the  expense  of  the  grei^t  interest' 
of  vihlch.  he  vieis  the  guardian.  For  the  sake  of 
those  interests,  proud  and  im.perious  as  he  was 
’'oj  natiire ,  he  suhm.itted  patiently  to  galling 
restraints,  hors  cruel  indignities  and  disappoiint- 
rnents  with  the  outward  show  of  serenity,  and  not 
onl.Y  forgave,  hut  often  pretended  not  to  see, 
offences  which  might  well  have  moved  him  to 
hitter  resentment. 
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IPPEITDIX  II 
Data,  G-raphs,  Tallies, 


etc 


1 

o 

a 

3 

4 

? 

7 

8 

O 

/ 

10 

11 

12 

13 

14 

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

27 

28 

29 

30 

31 

32 
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TilELH]  I.-  ivesults  otoained 
v.'ith  Tcm-^oral  Ilatcrial. 

t 


!  ITame . 

0 

Readin  -s 

3  4  5  6 

Recai: 

[A-iixier  G-  W 

38 

80 

95 

77 

gaker  A  S 

46 

92 

109 

73 

barnett  B  J 

43 

81 

100 

95 

[Bell  i-^ry 

27 

42 

85 

27 

pell  Hildred  H 

40 

95 

97  100 

92 

borden  Florence 

69 

96 

100 

100 

bojT’d  'Wallace 

31 

62 

84  86 

55 

ferov-Ti  0  B. 

43 

96 

100 

95 

prov.n  G-ladys  0 

39 

65 

73  89 

84 

Butler  B  1 

30 

100 

phappell  B  T 

33 

73 

96 

77 

Chambers  A  L 

43 

81 

88 

45 

plark  H 

19 

70 

94 

preigliton  Isolel 

34 

96 

100 

bixon- Craig  C 

83 

96 

100 

bomey  Melvin  J 

31 

82 

96 

17 

Emmett  F  J 

,-^30 

S2 

89 

94 

o5 

Proman  B  K 

89 

100 

C-raliam  E 

16 

42 

77  89 

19 

fecaulay  M  G- 

27 

52 

68 

Hamilton  R  C 

64 

83 

98  97 

66 

Maclennan  A  H 

42 

72 

100 

83 

tic  Cray  A 

30 

85 

ICC 

83 

iicBonald  M  B 

30 

86 

96 

30 

itlclean  J  ean  C 

23 

32 

64  82 

33 

MclTeil  A  0 

42 

88 

97  ,  „ 

32 

I'loorhouse  Josephine 26 

39 

49  60  8c 

34 

ITevhouse  Lottie 

27 

65 

89  ICC 

63 

IBix  M 

38 

61 

88  98 

■  Oke  W 

7 

^9 

38  66  85 

34 

;Parmelee  Grace 

21 

36 

67  93 

63 

•Philp  C  W 

43 

80 

95 

T- 
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Ta'cle  I  Contd. 

i 

i  ITame  Readiid-:s  Recall 


1 

2 

•t  4  5  6 

.33 

Pratt  K  E 

29 

70 

92 

n 

3^ 

Redig  Jessie 

58 

96 

ICO 

78 

35 

Reed  Kathleen 

20 

46 

59  100 

84 

36 

Roberts  M  11 

37 

74 

95 

80 

"T  n 

p  7 

Sharman  L 

60 

79 

ICO 

38 

Shilliiigton  Frances63 

78 

92 

88 

39 

Skitch  C  H 

78 

90 

100 

40 

Sorenson  G- 

65 

8c 

96  96 

93 

41 

Stev/art  Harriet 

19 

50 

8c  8o 

42 

Stuart  E 

85 

100 

8l 

43 

Sv.^in  Rita  H 

63 

88 

100 

80 

44 

Thompson  Boris 

4 

43 

86 

6o 

43 

; Thorpe  R 

92 

96 

8i 

46 

j  Treffiv  K  ^7 

54 

96 

47 

;Weir  llarjorie 

27 

80 

93 

48 

' Wright  E  K 

84 

100 

87 

49 

iYorng  0  K 

88 

96 

100 

80 

I 


II. B.  In  the  following  tables,  the  niunher 

corresponding  to  each  student,  is  used 
instead  of  the  name. 
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TABLE  II 

Results  oLtained  vjith  3i-^atial  Iir^terial . 


Student^  s  '  Readin^-cs  Recall 

ITiimler  (  see  ^  2  3  4  3  6 

Talle  I) 


1 

33 

70 

96 

96 

2 

32 

64 

89 

93 

75 

3 

19 

46 

57 

89 

75 

4 

46 

68 

72 

89  97 

32 

5 

42 

88 

92 

ICC 

83 

6 

90 

85 

96 

100 

100 

7 

28 

53 

89 

100 

71 

8 

28 

68 

84 

88 

67 

8 

30 

71 

85 

82 

10 

23 

67 

89 

100 

11 

33 

70 

88 

67 

12 

22 

40 

55 

82 

20 

1 3 

21 

42 

70 

91 

71 

14- 

38 

75 

89 

100 

85 

13 

34 

85 

92 

100 

16 

14 

68 

86 

17 

42 

85 

92 

100 

86 

18 

28 

6i 

80 

69 

19 

14 

57 

71 

89 

22 

20 

8 

33 

55 

85 

8o 

21 

24 

62 

76 

98 

84 

.22 

43 

74 

100 

97 

23 

40 

71 

88 

100 

89 

24 

19 

26 

70 

86 

46 

23 

12 

54 

89 

44 

26 

17 

72 

97 

6o  71 

91 

27 

22 

44 

42 

34 

28 

18 

35 

53 

68  82  96 

97 

29 

30 

64 

75 

97 

91 

30 

19 

40 

75 

70  95 

30 

31 

39 

69 

93 

61 

^2 

90 

81 

96 

64 

s 
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Table  II  Contd. 


rxi 


Strident  ReadiiiA’S  Recall 


Humber. 

1 

2 

3436 

33 

29 

40 

74  92 

29 

34 

37 

7C 

93  96 

81 

33 

21 

61 

89  ICO 

36 

39 

67 

100 

37 

36 

73 

86  96 

64 

38 

20 

79 

94 

2 

39 

30 

73 

93 

40 

30 

70 

96  100 

89 

41 

14 

32 

34  93 

13 

42 

71 

96 

71 

43 

32 

72 

90  96 

71 

44 

14 

43 

86 

73 

43 

88 

97 

98 

4ee 

46 

43 

79 

l^'O 

73100 

47 

21 

72 

89  100 

84  72 

48 

71 

78 

100  96 

93  84 

49 

64 

82 

100 

93 

/ 
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TABLE  III 

Results  obtained  with  Lpo-ical  feter ‘ al . 
Student^  s  Readin>q:s  Recall 


Rumher  ( See 
Taole  I  ) 

1 

2 

3  4  5  6 

1 

38 

85 

96 

43 

2 

46 

6o 

78  100 

33 

3 

48 

82  92 

30 

4 

30 

48 

89 

43 

5 

33 

53 

89  100 

63 

6 

47 

77 

ICO 

33 

7 

20 

55 

85  90 

32 

8 

24 

69 

79  85 

60 

9 

2^ 

97 

10 

66 

81 

100 

88 

1 1 

23 

68 

93  „ 

73 

1  2 

29 

55 

77  85 

23 

1  3 

36 

78 

69  93 

74 

14 

48 

78 

89  96 

13 

66 

88 

96  100 

16 

14 

58 

80 

21 

'i  7 

41 

74 

86  92 

36 

1$ 

33 

52 

74  77 

63 

19 

20 

44 

63 

79 

61 

21 

34 

82 

96 

68 

22 

33 

78 

88  96  ICC 

80 

23 

38 

66 

93  ICO 

88 

24 

16 

22 

40  83 

33 

23 

4 

44 

59  59  67  ' 

11 

26 

41 

72 

93  ,  , 

61 

27 

30 

49 

55  65  8c 

31 

28 

34 

67 

69  77  85  100 

70 

29 

40 

55 

78  81 

30 

34 

48 

66 

31 

37 

66 

70  89  89  4  ■- 

83 

32 

43 

70 

88  97 

73 
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Tal)le  III  Contd. 

Stusent^s  Readinfcs  Rec-  II 

Rumber  1  2  3  4^6 


33 

34 

72 

92 

59 

34- 

59 

81 

98 

62 

33 

36 

74 

93 

78 

80 

36 

11 

41 

74 

70 

37 

33 

73 

89 

100 

% 

38 

67 

93 

100 

84 

33 

30 

66 

69 

69 

40 

49 

60 

81 

93 

41 

41 

56 

83 

85 

42 

92 

ICC 

s 

96 

43 

36 

74 

8.9 

93 

65 

44 

73 

97 

87 

43 

63 

78 

93 

67 

46 

48 

56 

74 

90 

47 

44 

52 

85 

1  CO 

72 

48 

39 

96 

96 

96 

88 

49 

32 

74 

92 

82 
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T.VBLE  IV. 

Results  obtained  v;ith  Ilonseiise  Syllables . 


Student ^s  >  •  Readings 

Rumter  (See  1  234567 

Table  I  ) 


1 


2 

18 

20 

29 

38 

46 

60 

78 

3 

9 

6 

17 

1 2 

17 

82 

4 

20 

36 

49 

56 

71 

77 

c: 

y' 

22 

47 

30 

50 

70 

67 

70 

6 

7 

8 

8 

10 

22 

37 

30 

32 

34 

81 

94 

3 

3 

1 1 

17 

17 

13 

24 

1 1 

13 

20 

20 

20 

63 

78 

1  2 

17 

30 

40 

33 

63 

13 

21 

11 

1 1 

13 

13 

19 

23 

1  4 

13 

l6 

17 

1  8 

26 

33 

39 

31 

37 

72 

13 

16 

26 

26 

31 

68 

82 

100 

20 

1  4 

1 1 

17 

1  ^ 

20 

33 

33 

21 

2r 

23 

30 

36 

40 

40 

30 

22 

21 

33 

36 

78 

81 

93 

100 

23 

1  7 

30 

34 

43 

30 

63 

24 

23 

1  7 

23 

38 

47 

46 

38 

64 

26 

64 

77 

84 

90 

97 

27 

30 

43 

30 

60 

80 

81 

43 

28 

3 

1  2 

17 

13 

40 

42 

29 

3 

11 

19 

23 

29 

30 

34 

30 

3 

2 

4 

4 

6 

3 

2 

31 

1  2 

19 

30 

43 

61 

32 

TalDle  IV  Contd. 


Student  ^  s  Readiiv:s  . 


Humter 

2 

“7 

4 

5 

6 

7 

33 

38 

36 

34 

23 

32 

32 

42 

70 

33 

36 

26 

80 

37 

30 

73 

78 

38 

39 

40 

41 

23 

30 

74 

23 

33 

33 

63 

71 

88 

83 

42 

23 

28 

42 

36 

79 

87 

100 

43 

1  4 

26 

32 

43 

89 

44 

43 

46 

3 

16 

43 

•73 

79 

I'^O 

12 

16 

13 

22 

32 

32 

43 

48 

49 

XXV  i 


TiiJBLE  V. 


BEST 

Y/ORST 

Temp¬ 

oral 

Spat¬ 

ial 

Log¬ 

ical 

7T  _  j. 

X,  0  b 

Comtec 

Temp . 

Spat. 

log 

.  lot 
Goun-feed. 

25 

3 

6 

13 

3 

14 

16 

1  4 

Retention: 

13 

9 

15 

2 

1 1 

15 

1  2 

1 

* 


xxvii 


,  TiCBLE  VI 


BEST 

V/OEST 

Temp¬ 

Srat- 

Log¬ 

Temp¬ 

Spat¬ 

Log¬ 

oral 

ial 

ical 

oral 

ial 

ical 

1  St 

E 

Repetition 

22 

7 

17 

7 

23 

13 

2nd 

E 

•epetition 

22 

17 

7 

13 

1 1 

22 

3rd 

E 

Repetition 

4 

17 

1  4 

20 

8 

1  1 

’  *1  ‘  » 
■  '.r 


TABLE  VII 


CtREATSST 

AJiIOURT  OF  Ll!]ARmiIG 

1  St 

2nd 

pvdu 

Repetitio 

1  Repetition 

Repetition 

14 

1 

xxix 


TABLE  VIII 


LEAST 

AliOUlTT  OF 

LILIRITIITO 

1  st 

2ncL 

3rcl 

Repetition 

Repetition 

Repetition 

1 

3 

18 

1 

TABLE  IX 


Average  Amoimt  Learnea.  at  Each  Repetition. 


Readings 

1  st 

2nd 

3rd 

4  th 

3  th 

6  th 

Recall 

(a) 

(a) 

(a) 

TEIvIPOPAL  43 . 8 

74.? 

8?.  8 

88.3 

82.5 

68.3 

(t) 

(t) 

Cb) 

?0.2 

?6.3 

??.3 

- 

(a) 

(a) 

(a) 

~ur 

SfASIAL  30.8 

64.0 

8?  - 3 

?2.0 

86.3 

96.0 

65.5 

(t) 

(t>) 

(’0) 

(b) 

83.? 

?4.8 

?8.? 

99.9 

(a) 

(a) 

"TiT 

(a) 

lOGlCAl  41.8 

66-3 

8^.2 

88.6 

84,2 

100 

67-3 

(’o) 

(b) 

(h) 

83.6 

?2.2 

?8.3 

100 

iroilSSlISS  23.6 

33.9 

42,7 

51  .3 

99.0 

60.7 

SYILABISS 

(a)  Reading.^ 
(L) 


Average  rating  for  that  Redding. 
Averages,  comiting  all  cases, 
allov.dng  maKirrmn  values  for 
those  V/'ho  had  learnea  the  passag 
“before  that  particular  reading. 


'XXI 


^rii 


XXX IV 


Gf'Okph  /V° 


^R.C  Thot'fxJ 


6>o 


/ 


2 


3 


r-nec/ 


Repet/h'oos 


-t- 


^eca// 
o^/b/'  2  lueaXs 


I 


\ 


xxxviii 


/^&'^c^nAe!k.oe 


xxxix 


z  3  ^ 


xl 


( 


xliii 


Ii  0  r  s  .  (  Til  e  iium'bers  refer  to 
pa^-ec) 


24,25 

Bblin^iiaus  ,12,13, 

5.13613011,10  ,12,13 

Adams  27 

22 , 29  , 

Bkert ,12,127 

Anderson  11 

Finzi,  11 

Ballard,  25 ,28 , 2? ,30 , 31 ,6o  , 

Hawkins ,  10,12 

Bergson, .34,35,36,37,38,50, 

Hend'^rson,  23 

54 

.3ergstrom,Q5^A^^^  10,13 

Henri ,23,26 

Bernstein, 1 2 

Jacobs,  11  ,12,13 

:3inet,io,1 1  ,12,23,25,26 

^in^^liam,  1  2 

Johnson,  12  . 

■Bogdanoff ,  1  2 

Hirkpatriok ,  9,10 

^olton,  10,12,19 

Hohnlcy,  1  2 

Burt  ,10,13,19,2c 

Krueger,  12 

- 

i Calkins ,Miss ,9,10 

Lapie,  10,12 

I  Carpenter ,  9 ,1  3> 

Lewis,  13,16,17,20 

Lobsien,  6,8,9 ,11 

j  Chj^.m'bers  ,  1  2 

I  C  ohn  ,11  ,13 

i  .  • 

|Dell,26 

Dief  fenlDacher,  1  3 


ICcOo-^igall,  37-45, 53-57, 65-66. 

Meuriami.i  ,  10,12,1^,15,17, 

r-20,63,73,76,1  -7 

Iluller ,  1  3 
I-mist  erljarg ,  1  2 


xliii 


ITetschajeff,6-9,ll  ,13,1  5 
ITeiunami,  75 
ITorsworthy,  10 

Plato, ^6 

P  ohlmaiin  ,10-13,63 
Pyle, 10, 11 ,19,24,26 


Quintilian, 31 ,76 


Hi‘bot,27,31 
Hitter, 1^,1  2,13 


Eusk,3,6,8,9,ii  ,12,14,15,1s 

17,19,27,29,31 ,32,74, 
131 ,133 


Schramm  24 


Schumann ,  1  3 
Schuyten,12 
Sharp ,  1 Q  ,  1 1  ,12,13 


Shaw,  24,23 


Simpson,10 ,26 
Sraedley , 1 2 
Smith, 1 1,13 
Spearman,  12 
Springer, 1 7 
Sq_uire^  Mrs.  9,13 

Terman,  12,23 
Thorndike , 46 
Titchener , 1 31 
Toulouse,  12 

Van  Biervliet,13 
Vos  24 

IVatson  33,61 

V/att  63,64,74 

Wessely,9,1 7 

^Vliipple,6,10-13,23726  , 
63,80-82 

Vinch  11,17 
V/issler  12,23,24,26 
%att  ,11 


xliv 


l>±st  Bo.-^ks  Consulted  in  Preparation  of  this  Bssa,y, 

Watson:  Ps^rcholo^sy  from  the  Standpoint  of  a  Behaviourist, 
lieumann:  ^he  Psychology  of  Learning .( English  Prans.) 
V/hipple:  ilc.nual  of  I.-ental  and  Physical  Pests, Part  II. 

Rusk:  Lxperimental  Education. 

LIcLougall:  Body  a'ld  Rind, 

I  Pitchener:  Experimental  Psychology .Parts  I  and  I^ 

I  Stratton:  Experim.eiital  Psj^chelogy  and  its  Bearing  upon 
:  Culture , 

V/att :  Phe  Eoonom37  and  Praiiiing  of  l-emor^^. 

Bergson:  liatiere  et  Eernoire 
j  Ephingliaus :  Memor:/,  (English  Prans.) 

I  Ballard:  Ohliviscence  and  Reminiseence(  Brit .Jour . of 

i  '  • 

I  Psj^'ch.  Eonograph  Supplement) 

Starch:  Experiments  in  Eiucationa"  Psychology. 

Cummins:  Improvement  and  the  Listri Liition  of  Practice. 
Breese:  Ps^T^chologj^.  (  Chapter  on  Eernonr) 

Phibriidike :  Phe  Psychology  of  Arithmetic. 

Perman:  Phe  Eeasurement  of  Intelligence. 

Broruier:  Phe  Psychology  of  Special  Abilities  and  Bis- 

abilities. 

ITorsworth^r:  Phe  Psychol ogjr  of  mentally  Deficient  Children 
Pyle:  Phe  Exc.mination  of  School  Children. 
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